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Mussels are always born “‘premature.’’ They die 
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which they can attach themselves until fully viable. 


Prematurity is not normal in human infants. But 
when premature labor threatens, administration of 
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crease the infant’s chances for survival. 
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cervix exceeds 3 cm., administration of Releasin 
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overcome cervical dystocia and facilitate delivery 
in cases of difficult or induced labor. 
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Floraquin 


Destroys trichomonads and monilia 
Restores healthy vaginal environment 
Discourages recurrence of infection 


Vaginitis, with its discomfort and unesthetic qual- 
ities, is the most common disease! of the female 
genital tract. Trichomoniasis may be estimated to 
occur? in about 20 per cent of the general popula- 
tion. Monilia (Candida albicans) is the most com- 
mon cause* of mycotic infection. 

Although many substances are lethal to tricho- 
monads or monilia, the infection is likely to recur 
readily unless normal vaginal acidity has been re- 
established and the protective Ddderlein bacilli 
have returned. Floraquin offers extended benefit 
by providing Diodoquin® (diiodohydroxyquin, 
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Prevalence of Vaginitis, A Study in Incidence, Am. J. Obst. 
and Gynec. 73:1080 (May) 1957. 


2. Williamson, P.: Trichomonad Infestation, M. Times 84:929 
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3. Lang, W. R.: Recent Advances in Vaginitis, Philadelphia 
Med. 51:1494 (June 15) 1956. 
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G. D. Searle & Co., Chicago 80, Illinois. 
Research in the Service of Medicine. 
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CARBON steel—the BEST for FINE cutting edges 
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with the ‘only’ B-P Rib-Back Surgical Blade, 
whether your preference in packaging be . 
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e The only orally effective nonmercurial agent 
with diuretic activity equivalent to that of the 
parenteral mercurials. 


e Excellent for initiating diuresis and maintaining 
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e Promotes balanced excretion of sodium and 
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SUPPLIED: 250 mg. and 500 mg. scored tablets 'DIURIL' 
(chlorothiazide); bottles of 100 and 1,000. 


'DIURIL' and 'INVERSINE! are trade-marks of Merck & Co., Inc. 
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ri INITIATE 'DIURIL' THERAPY 


'DIURIL' is given in a dosage range of from 250 
mg. twice a day to 500 mg. three times a day. 


a ADJUST DOSAGE OF OTHER AGENTS 

The dosage of other antihypertensive medication 
(reserpine, veratrum, hydralazine, etc.) is ad- 
justed as indicated by patient response. If the 
patient is established on a ganglionic blocking 
agent (e.g., 'INVERSINE') this should be con- 
tinued, but the total daily dose should be imme- 
diately reduced by 25 to 50 per cent. This will 
reduce the serious side effects often observed with 
ganglionic blockade. 


3 ADJUST DOSAGE OF ALL MEDICATION 

The patient must be frequently observed and care- 

ful adjustment of all agents should be made to 
determine optimal maintenance dosage. 


BENEFITS: 


e improves and simplifies the management of hypertension 
e markedly enhances the effects of antihypertensive agents 


e reduces dosage requirements for other antihypertensive 
agents—often below the level of distressing side effects 


e smooths out blood pressure fluctuations 
INDICATIONS: management of hypertension 


Smooth, more trouble-free manage- 
ment of hypertension with '‘DIURIL' 
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Large tube of Koromex@ vaginal jelly, 125 grams, with 
patented measured dose applicator, is supplied in a 
washable, appealingly feminine zippered kit, at no extra 
charge, for home storage. 


The 125 gram tube of Koromex@ may also be bought 
separately at any time. 
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for 
2-dimensional 
menopausal 
therapy 


manages both the psychic and somatic symptoms 
nd emotional stress in the menopause 
nd eats somatic disturbances due to ovarian decline 


Milprem: 


MILTOWN® CONJUGATED ESTROGENS (EQUINE) 


A PROVEN —— + A PROVEN ESTROGEN 
SUPPLIED: Bottles of 60 tablets. 


EACH TABLET CONTAINS: Miltown® (meprobamate, Wallace) 
2-methyl-2-n-propyl-1,3-propanediol dicarbamate 
Conjugated Estrogens (equine) ........................ 0.4 mg. 


DOSAGE: One tablet t.i.d. in 21-day courses with one week rest 


periods. Should be adjusted to individual requirements. 
Literature and samples on request. 


® 
WW WALLACE LABORATORIES, New Brunswick, N.J. 


CMP-6671-38 
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your selection of formula is easy... 


classic milk-formula feedings Lactum 
“instant” powder /liquid 


The classic infant formula in ready-prepared 
form. Made from whole milk and Dextri-Maltose 
... based on textbook recommendations. Used 
successfully in feeding millions of babies. 


protein-generous feedings Se Olac 
“instant” powder /liquid 


Ready-prepared formula with generous protein. 
Made from nonfat milk, highly refined vege- 
table oil and Dextri-Maltose. Nutritionally 
generous for full term infants and prematures. 


flexible feedings G30 Dextri-Maltose” 


powder 


The professional carbohydrate modifier. Manu- 
factured specifically for infant formulas. Meets 
your highest standards for quality. Three for- 
mulations to choose from. 


milk-sensitive infa Sobee” 


“instant” powder /liquid 


Hypoallergenic soya formula. Requires only 
water for preparation of nourishing feedings .. . 
no added carbohydrate needed. Light color, 
pleasant taste. 


® 
rotein-sensitive infar Nutramigen 


powder 


Ready-prepared formula containing protein in 
hydrolyzed form. Made from casein hydrol- 
ysate, refined vegetable oil, arrowroot starch 
and Dextri-Maltose plus vitamins and minerals. 


Ready-prepared therapeutic formula. Made 
from protein milk powder, hydrolyzed casein, 
banana powder and dextrose. Well tolerated in 
celiac disorders and chronic diarrheas. 


Mead Johnson 


Symbol of service in medicine 


| Probana’ 
powder 


Your selection for each 
formula feeding 


need is easy 


The Mead Johnson Formula Products Family 


\ 


Mead Johnson 


Symbol of service in medicine 


formula feeding / 


j 


/ 
/ 


/ 


of milk-sensitive 


infants 


when you select 


Sobee 


Hypoallergenic soya formula 
“instant” powder / liqu 


you provide a hypoallergenic 
formula well tolerated in 
milk sensitivity. 


Eczema, colic and other symptoms 
of milk allergy are usually relieved 
promptly. The pleasant bland 
taste and ‘‘milk-like’” color are 
readily accepted. Sobee needs no 
added carbohydrate—only water 
—for well tolerated, growth-sup- 
porting feedings. 


The leaflet ‘‘How to Care for Your 
Allergic Baby” helps mothers fol- 
low your instructions on use of 
Sobee; it also contains suggestions 
for care of the skin and general 
care. Ask your Mead Johnson 
representative or write to us, 
Evansville 21, Indiana. 


Mead Johnson 


Symbol of service in medicine 


“Thora 
achieve 
depress 
Relief « 


vomitir 


active r 
Only S 
block ai 
The au 
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» 


THORAZINE* 


‘“‘standard”’ medication for patients in labor’ 


‘Thorazine’ was used during labor in a series of 2,093 obstetrical patients in an effort to 


achieve relief of pain and adequate sedation of the mother without causing respiratory 
depression in the infant. 


Relief of pain was good in the great majority of patients. Also, apprehension, nausea and 
vomiting were markedly reduced. Condition of infants at birth was good; only 2.6% required 
active resuscitation. 


Only six patients showed significant hypotension even though 1,030 received saddle- 
block anesthesia. 

The authors state that the good results obtained over a two-year period have made 
‘Thorazine’ a standard drug for patients in labor. 


1. Lindley, J.E.; Rogers, S.F., and Moyer, J.H.: Obst. & Gynec. 10:582 (Nov.) 1957. 


Smith Kline & French Laboratories, Philadelphia 


*T.M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F. 


3 
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Sheer comfort. . . 


...is enjoyed by patients you fit with RAMSES® Diaphragm... 
because its cushion-soft rim is flexible in all planes to permit complete freedom 
of movement, and to afford complete ease without risk of irritation. 
Peace of mind is enjoyed because the RAMSES technique—Diaphragm and 
Jelly—reduces the likelihood of conception by at least 987%.’ And RAMSES 


Jelly* maintains its full efficacy for up to ten hours. iz 
ig 
Motivation as a factor—when a woman has “. . . the sincere, urgent, uncom- S 
plicated desire to remain nonpregnant . . .”” she will adhere more closely to 2: 
instructions, and the method will therefore have a higher degree of success. ler 
gre 
After fitting a diaphragm, prescribe the complete unit—RAMSES of ; 

“TUK-A-WAY”® Kit #701 with diaphragm, introducer and jelly in 

attractive zippered bag. Diaphragm sizes 50 to 95 mm. Jelly in 3 and 
5 oz. tubes at all pharmacies. Sup) 
1. Tietze, C.: Proceedings, Third International Conference Planned Parenthood, gree 
1953. 2. Finkelstein, R.; Guttmacher, A., and Goldberg, R.: Am. J. Obst. & Gynee. cont: 
63:664 (March) 1952. and. 
*Active agent, dodecaethyleneglycol monolaurate 5%, in a base of long-acting acid 


barrier effectiveness. 


RAMSES 


JULIUS SCHMID, inc. 
423 West 55th Street New York 19, N. Y. 


RAMSES and “‘TUK-A-WAY” are registered trade-marks of Julius Schmid, Inc 
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ng-acting 


for pain... as effective as codeine 
without codeine’s liabilities 


Zactirin 


NON-NARCOTIC 
Potently Analgesic 


Effectively Anti-inflammatory 


2 ZACTIRIN tablets are equiva: 
lent in analgesic potency to 4 
grain of codeine plus 10 grains 
of acetylsalicylic acid. 


Supplied: Distinctive, 2-layer yellow-and- 
green tablets, bottles of 48. Each tablet 
contains 75 mg. of ethoheptazine citrate 
and 325 mg. (5 grains) of acetylsalicylic 
acid. 


Philadelphia 1, Pa 


Wyeth 
/ ° 


“, .. few individuals, if any, 
are able to meet the increased 
needs of pregnancy without suffering 


some degree of deprivation.”’ 


Supply 
Bottles of 100 and 1000. For 
your patient’s convenience, 
Engran Term-Pak provides 
250 tablets — enough to last 
until term—in a handsome re- 
usable glass jar plus a purse- 
size dispenser. 


B 
Vitamin Mineral 
upplement 


Reference: 1. Tompkins, W. T. in Wobl, 
M. G. and Goodhart, R. S.: Modern Nutri 
tion in Health and Disease, Lea & Febiger, 
Philadelphia, 1955, p. 886. 


SQUIBB 
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increasing monilial vaginitis 


demands faster, 


more specific therapy 


STOP vuivar itching and burning faster 
GET quicker cures... 


with 


® 
the true specific for monilial vaginitis 


Gentia-jel provides an unsurpassed monilial 
killing gel which disperses completely over the 
vaginal and cervical mucosa . . . penetrates into 
all folds... and bathes the vulvar labia. This 
soothing fungus and bacteria destroying gel 
provides fast gratifying relief of vulvar itching 
and burning, and results in quicker cures. 


Have the patient follow these simple steps: 
(1) Insert applicator and instill Gentia-jel on 
retiring. (2) Remove and discard applicator, 
place a pledget of cotton in the introitus and 
wear a perineal pad. 


Supplied 
In packages of 12 single-dose disposable applicators. 


Westwood Pharmaceuticals 
Division of Foster-Milburn Co. + Buffalo 13, New York 
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Achrostatin V 


TETRACYCLINE (PHOSPHATE-BUFFERED! AND NYSTATIN 


Combines ACHROMYCIN V with NYSTATIN 


4 Lederle» 
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TRICHOMONAS 
MONILIA 


oro welcome clinical advance... 


effective medication 


in an appealing form 


Soft and pliant “ab ») tampon, the Milibis vaginal suppository offers proved therapeutic 
action* in a Vehicle giving unusual clinical advantages to both patients and physician. 


HE covers CERVIX AND VAGINAL WALL —The pliant Milibis suppository 
f=, disintegrates readily and molds itself to the cervix as well as the 
columns and rugae of the vaginal vault. 


Jf SHORT DOSAGE SCHEDULE-The short course of treatment with 
a) Milibis—only 10 suppositories in most cases—together with the clean, odorless, 
wa, non-staining qualities eliminates psychic barriers which often interrupt 


longer treatments before complete cure. 


| Vaginal Suppositories 
supplied with LABORATORIES 
plastic applicator New York 18, N.Y. 


SANITARY 
+ SUPPLIED: BOXES OF 10 « INSURES CORRECT *97 per cent effective in a study of 564 cases; 
4 with applicstor. SUPPOSITORY PLACEMENT | 94 per cent effective in a series of 510 cases. 
3 Milibis (brand of glycobiarsol), trademark reg. U.S. Pat. Off. 
A 
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DELALUTIN OFFERS NEW HOPE IN THREATENED OR HABITUAL ABORTION 


The effectiveness of Delalutin in 
preventing threatened or habitual abortion 
was unequivocally established in a study 
involving the collaboration of over 

45 groups of investigators. Eighty-two 
habitual aborters, who in previous 
pregnancies had had a fetal salvage 
rate of only 11.3%, started 
treatment with Delalutin before 
the 12th week of gestation. 


Although every one of these patients had experienced at least three consecutive 
abortions immediately preceding the treated pregnancy, more than 68% of these 
women were delivered successfully and uneventfully following Delalutin therapy. 


(Reifenstein, E.C., Jr.: Paper presented at the Conference on New Steroid Compounds with Progestational Activity, New York Academy of Sciences, New York City, Oct. 7-8, 1957.) 


.. DWelalutin| 


for unsurpassed progestational therapy, use 


SQUIBB HYDROXYPROGESTERONE CAPROATE 
KA 


e longer acting more effective more concentrated 

ely ¢ unusually well tolerated « fewer injections required 

Squibb Quality— Supply: Vials of 2 and 10 cc. Each cc. contains 125 mg. of hydroxyprogesterone 

the Priceless Ingredient caproate in sesame oil and benzyl benzoate. *DELALUTIN® 18 A SQUIBB TRADEMARK 
Page 24 Am. J. Obst. & Gynec. 
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| FOR. PROMPT) UTILIZATION 


AND BETTER STORAGE 


The only homogenized vitamins in solid form 


“Homagenets are unusually palatable—and good taste is 
‘especially important. to your patients. Of more interest to 
the physician is the homogenization process. This presents 
doth oil and water soluble vitamins in microscopic particles. 
Thus the vitamins in Homagenets are better absorbed and 


— stored longer.' These are definite advantages 
to your patient. 


1. Lewis, J.M., et al.: J. Pediat. 31:496. 


Pleasant, candy-like flavor 

Better absorbed, better utilized 
Excess vitamin dosage unnecessary 
Longer storage in the body 


No regurgitation, no “fishy burp” 
May be chewed, swallowed or 
dissolved in the mouth. 


OMAGENETS 


) Homiagenets are available in five formulas: Prenatal, 


) Pediatric, Therapeutic, Geriatric and Aoral (brand of 
vitamin A). 


TURN THE PAGE 
for laboratory proof of 

the prompt dispersion 
‘of Homagenets 


' THE S. E. MASSENGILL COMPANY 


Bristol, Tennessee 
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Vi SUAL 1. Immediately after placement 


in Petri dishes. 
PROOF OF 
THE RAPID 


DISPERSION 


OF 2. Six minutes later. 


\\ 


3. Twelve minutes later. 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE 4. Two hours and 12 minutes later. 
NEW YORK - KANSAS CITY - SAN FRANCISCO 
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VAGINAL GEL 


...Spermicidal Gel with Built-in Barrier 
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THE PHYSIOLOGIC PLASMA ELECTROLYTE?) 


Provides ionic concentrations of sodium, chloride, calcium§ 
and magnesium precisely as found in human plasma... 
the potassium concentration is twice that of normal 
plasma and bicarbonate is also provided in twice its® 
plasma concentration in the form of metabolizable pre 
cursors, acetate and citrate. 5 


INDICATIONS: Uncomplicated medical, surgical, pediatric, 
orthopedic and urologic cases . . . to counteract dehydration 
... to expand volume of plasma and intracellular fluid with- 
out distorting ionic composition. . . to prevent postoperative 
potassium deficiency . .. to restore normal plasma electrol 
values in infantile diarrhea . . . and in the management of 
metabolic acidosis. 


Because of the unique balance of its components, PLas 
LYTE promotes normal fluid and electrolyte balances withow 
inducing potassium toxicity, tetany or metabolic acido 


HOW SUPPLIED: Bottles containing 500 ml. and 1000 ml. 


Where protein-sparing effect and increased caloric infusio 
are indicated, specify 

PLASMALYTE with Travert® 10% 
Bottles containing 500 ml. and 1000 ml. 


BAXTER LABORATORIES, INC. 


Morton Grove, Illi 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINODD 
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WARNER 


| CHILCOTT 


Perhaps nothing can so readily undermine her feeling of 
femininity as the distressing symptoms of vaginitis. 

However, with Sterisil you can quickly restore comfort and 
composure and bring the infection under control. 

Especially convenient for your patients: in the average 

case only one application every other night is required for a total 
of six. However, severe infections may require treatment 

every night for about two weeks. 

Sterisil is available in a 14% oz. tube with six convenient 


Sterisal 
vaginal 
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FIRST—clinically confirmed for better management 
of psychotic patients 


NOW-— clinically confirmed as an improved 
antiemetic agent 


PROMPT, POTENT and LONG-LASTING ANTIEMETIC ACTIVITY 


Clinical investigators* report that in clinical studies 


After in Chronic In Infections, In In 
Post- Nitrogen Nausea and intra-abdominal Neurosurgical Pernicious 
operatively Mustard Vomiting Disease, and Diagnostic Vomiting of 
Therapy Carcinomatosis Procedures Pregnancy 


= showed potent antiemetic action 

= completely relieved nausea and vomiting in small 
intravenous doses 

= showed a prolonged antiemetic effect 

caused little or no pain at injection site 

= controlled chronic nausea and vomiting in 
orally administered doses 

® produced relief in cases refractory to other antiemetics 


ro 
m= often markedly depressed or abolished the gag reflex P 
= terminated with singular effectiveness the hard-to-control onal ut 
nausea and vomiting common to nitrogen mustard therapy m in t 
™ provided superior prophylaxis against the nausea and ed proge 
vomiting associated with pneumoencephalography hued cyc 
*Reports to the Squibb Institute for Medical Research SUME 
twice 
antiemetic dosage: Jntravenous route—2 to 10 mg. for therapy or prophylaxis 1 withd 
Intramuscular route—5 to 15 mg. for therapy or prophylaxis 
Oral route—Prophylactic doses may range from 20 to 30 mg. daily ATION: 
Dirhes 
supply: Parenteral Solution—1 cc. ampuls (20 mg./cc.) he a, % 
Oral Tablets—10 mg., 25 mg., 50 mg., in bottles of 50 and 500 on, pren 
AGING 
RENCES 
SQUIBB Squibb Quality—the Priceless Ingredient (2) Green 
Med. 91: 
QUIBB TRADE 
2 
PA 
Page 28 Am. J. Obst. & GyneG 


| 

| 

| 
VESPRINIE 

he 

| | ec 

| 

| VESPRIN 


nctional 
terine 


| eeding... 

ne most 
ective 

|{rmone is 

progestogen 


RLUTIN 


(norethindrone, Parke-Davis) 


progestogen with unexcelled potency and unsurpassed efficacy 


ional uterine bleeding is usually due to failure of ovulation with sustained estrogenic stimulation of the endo- 
m in the absence of progesterone. Administered orally, NORLUTIN produces presecretory to secretory and 
pd progestational endometrium in 3 to 14 days.’* Return of normal menstruation frequently can be induced by 
hued cyclic therapy with NORLUTIN during successive months. 


SUMMARY? A 44-year-old woman had spotting and bleeding for 10 days. She was treated with NORLUTIN, 
B. twice daily for 4 days. Bleeding stopped during medication and 24 to 72 hours after cessation of therapy 
al withdrawal bleeding occurred. 


ATIONS FOR NORLUTIN: conditions involving deficiency of progesterone such as primary and secondary 
prrhea, menstrual irregularity, functional uterine bleeding, endocrine infertility, habitual abortion, threatened 
on, premenstrual tension, and dysmenorrhea. 


AGING: 5-mg. scored tablets (C. T. No. 882), bottles of 30. 


RENCES: (1) Greenblatt, R. B., & Clark, §. L.: M. Clin. North America, Philadelphia, W. B. Saunders Company (Mar.) 1957, 
(2) Greenblatt, R. B.: J. Clin. Endocrinol. & Metab. 16:869, 1936. (3) Hertz, R.; Waite, J. H., & Thomas, L. B.: Proc. Soc. Exper. 
Med. 91:418, 1956. 
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for Nipple conditioning 


Nipple fissures 


Pruritus vulvae 


Hemorrhoids 
Post-episiotomy 


Post-perineorrhaphy 


try 


TASHAN CREAM 


You'll like it 
and so will 
the patient 


Tashan Cream 
soothes, softens, 
stimulates healing 
contains 

vitamins A, D, E, 
and d-panthenol in 
Qa non-sensitizing, 
cosmetically 


re 
pleasing, absorptive prs 
cream base. 

In tubes, 1 oz. 
TASHAN Cream 
Hoffmann-La Roche Inc 
Nutley, N. J. 
30 Am. J. Obst. & SCHE 


» 
| 
| 
| & 
i 
and r 
| fu VC 
| 
| 
T 
bc 
| 


ow available 
the parenteral form 


in postoperative states 


in hyperemesis of pregnancy 
in labor 


fective prevention 
d rapid control of emesis and anxiety 


rilafon Injection 


perphenazine 


ll-range tranquilizer — potent antiemetic 


greater milligram effectiveness than other 
parenteral phenothiazines 


* virtually no significant hypotension 

* no agranulocytosis reported 

* no skin photosensitivity observed 
pain on injection absent 


TRILAFON Injection—5 mg., ampul of | cc., 
boxes of 6 and 100. 


Refer to Schering literature for specific information 
regarding indications, dosage, side effects, precautions 
and contraindications. 


TR-J-418 


SCHERING CORPORATION * BLOOMFIELD, NEW JERSEY 
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| ow Toxicity! 
SUSPENSION TABLETS 


SULFOSE' 


Triple Sulfonamides, Wyeth 
(Trisulfapyrimidines: Sulfadiazine, 
Sulfamerazine, Sulfamethazine) 


Ns’ 
a 


Philadelphia 1, Pa. 


° 
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This advertisement con- 
forms to the Code for 
Advertising of the Physi- 
cians’ Council for Infor- 
mation on Child Health. 
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A new orally potent analgesic 


LERITINE 


ANILERIDINE 


unsurpassed even for intense pain 


WHAT INVESTIGATORS SAY: 
¢ In one series of 100 patients who received 60 mg. of anileridine 
every 4 hours for a 24-hour period, 95% reported relief of pain.t 


* “...a potent analgesic with high oral activity and relatively mild 
side reactions. ... It has a prompt onset of action ... and a long dura- 
tion of analgesia... 


Ina series of 300 patients, anileridine, used as a primary anesthetic 
agent, “appeared to be more potent than meperidine, and with the 
drip method, no significant apnea or hypotension occurred... . Anal- 
gesia appeared to persist up to three hours postoperatively.” 3 


¢ “In this study, anileridine was found to be two and one-half times 
as potent an analgesic as meperidine on a milligram basis.” 4 


¢ In a comparative study of 278 patients ‘LERITINE’ gave profound 
relief with potency approaching that of morphine with minimal side 
effects.° This is illustrated in the following chart: 


CHART 1: COMPARATIVE RELIEF OF POSTOPERATIVE PAIN (3-Day Period) 


Percentage of Adult Patients Experiencing Complete Pain Relief 


"LERITINE 
DRUG 
MORPHINE 
DRUG “B” 


DRUG “‘C” 


60 70 80 90 100 
Long-acting “LERITINE’ gave profound relief with fewer doses in this study of pain 
control in 278 patients after surgery. The patients were observed during three post- 
operative days to compare the analgesic potency of anileridine, morphine sulfate and 
three other narcotic analgesics. 


Onset of relief was from 10 to 30 minutes after intramuscular injection of anileridine. 
Duration of relief varied from 2-8 hours. No side reactions or toxic effects from ani- 
leridine were encountered. 
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‘'LERITINE’ 


consistently gives profound relief 
"LERITINE' relieves pain and dispels apprehension both pre- 
and postoperatively. Gia 
LERITINE’ has provided good obstetric analgesia either alone (* 
or with scopolamine or barbiturates. y 
: "LERITINE' in recommended doses, orally or parenterally, pro- ™ 


duces significantly fewer and less severe side reactions than those seen with 
certain other potent narcotic analgesics: nausea and vomiting are rare, cen- 
tral nervous system side effects are mild in nature or absent, and effects on 
heart and blood pressure are minimal. 


RECOMMENDED DOSAGE 

ORAL: Adults—25 mg. repeated every 6 hours if necessary. Up to 50 
mg. (or more frequent 25 mg. doses) for severe pain. 

SUBCUTANEOUS & INTRAMUSCULAR: Adults—25 to 50 mg. An initial dose 
of 25 mg. is adequate in most instances for moderate pain. If insuffi- 
cient, 50 mg. should be given, or for unusually severe pain—75 mg. 
For sustained analgesia, ‘LERITINE’ may be administered every four 
to six hours. 


INTRAVENOUS: Adults—50 to 100 mg. added to 500 cc. of 5 per cent 


dextrose solution. Inject 5 to 10 mg. slowly, followed by the amount 
desired at a relatively slow drip. 


PRECAUTIONS: [he rare instances of spirator epres 

seen it LERITINE’ and other potent narcotic analgesics « 
readily reversed with the antagonist NALLINI (N-Allylnormo 
phine LERITINE’ may be habit-forming. subyect to the Fede 
Narcotic L:; 


SUPPLIED: OR. 4L: Tablets ‘LERITINE’ anileridine, 25 mg 
ent as the dihydrochloride); bottles of 100 and 500. 
PARENTERAL: ‘LERITINE’ available as Injection “LERITINE’ aniler- 
idine, 25 mg./cc., (present as the phosphate), in boxes of 25 1-cc. and 
25 2-cc. ampuls and in go-cc. vials. 


each (pres- 


1. Keesling, R., Hinds, E. C., and Keats, A. S.: 


Principles of Drug Evaluations in 
Dental Surgery: 


Antihistamines and Analgesics: (Paper read at the Thirty-fifth Gen. 


se Meeting of the International Assoc. for Dental Research: Atlantic City, March 21-24, 
4 1957). 2. Orahovats, P. D., Lehman, E. G., Chapin, E. W.: Pharmacology of Ethyl- 1. 
(4-Aminophenethy])-4- Phenylisonipecot: ate, Anileridine, A New Potent Synthetic Anal- 
Bs gesic: Journal of Pharmacology and Experimental Therapeutics, Vol. 119, No. lI, 
5c (January) 1957. 3. Stage, J. T.: Anileridine as an Anesthetic Agent: Journal of the 
€ Florida Medical Association 44:143- 145 (August) 1957. 4. Keats, A. S., Telford, J., 
= Kurosu, Y.: Studies of Analgesic Drugs: Anileridine Dihydrochloride: Anesthesiology 
cd 18:690-697 (September-October) 1957. 5. Riffin, I. M., Preisig, R., Wheaton, H. H., 


Landman, M. E., and Schwarz, B. E.: “A New Synthetic Analgesic, Anileridine,” 
Scientific Exhibit, 106th A.M.A. Annual Meeting, New York; 


; June 3-7, 1957. 
Additional information is available to physicians on request. 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


Leritine and Nalline are trademarks of Merck & Co., Inc. 
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Now avallable at low cost 


to all your patients during 


_| NEW ECONOMY: less than % the usual cost. 
* |) NEW CONVENIENCE: only 1 tablet a day. 
Especially “‘special” because of MOL-IRON, 
the unique molybdenized ferrous iron complex- 
for over 10 years unexcelled in tolerance and 


effectiveness, particularly in pregnant women! 


Bottles of 30 (month's supply)/Bottles of 90 (trimester’s supply) 


WHITE LABORATORIES, INC., Kenilworth, New Jersey 


pregnancy © lactation New 


MOL- [TRON PRENATAL 


§iwide-range Vita-mineral 
supplement /phosphorus-free 


Just one Tablet a day provides: 


Vitamin C (Ascorbic Acid) ......... 100 mg. 
Mol-Iron: 

Molybdenum Oxide ............ 1.1 mg. 
150 meg. 
sc ase cars 5 mg. 
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NEW— 

CONTROLS 

DEPRESSION 

WITHOUT STIMULATION 


Relieves depression without masking it with artificial elation » Restores 
natural sleep without depression-producing aftereffects » Reduces de- 


pressive rumination » Often makes electroshock therapy unnecessary 
Deprol acts promptly and has a simple dosage schedule. No known liver 


toxicity. No effect on blood pressure, appetite. No effect on sexual function, 


& 

eprol:::: 
Bplete v: 
opregnan 

Side effects are minimal and easily Mant ext 
controlled by dosage adjustment. _? bett 
Does not interfere with 9 inhibi 
other drug therapy. ment 
Composition: Each tablet contains 400 mga portant 
meprobamate and 1 mg. 2-diethylaminoethyl bin phylac 
benzilate hydrochloride (benactyzine HCl). 


mane wo 
Recommended Starting Dose: 1 tablet 


Literature and samples on request ux FILIBC 


®WALLACE LABORATORIES 
New Brunswick, N. J. 


Wt-shell 


contains: 


trrace-mane 
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© FILIBO 
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A 4,000 
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mnitrate (B)) 
in (Bo) | 
Bie 
lione) 
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de- 
ary 
liver 
tion. 


) in the picture...during pregnancy 


plete vitamin-mineral supplementation 
regnancy and lactation, with these im- 
ant extras... 

iw, better tolerated source of iron 

inhibitory intrinsic factor to aug- 

ent B,. absorption 

portant trace elements 

phylactic vitamins B, and K 


easily 
ent. 


ns 400 mg 
ninoethyl 
‘i 
aa e won't forget FILIBON... 

»: 1 tablets ‘ 
FILIBON Jar, fashioned for her, will 

. p her on the regimen you prescribe 


IBON capsules are small, easy to 
llow 


FILIBON dosage is convenient—only 
a day 


| ° | 
PHOSPHORUS-FREE PRENATAL VITAMIN-MINERAL SUPPLEMENT LEDERLE 


DOSAGE [one or more 
t-shell FILIBON 


contains: 


A 4,000 U.S.P. Units 
D 400 U.S.P.Units 


hitrate (Bi) 
he (Bs) . . 


(Cc) 
Cc 
K 


Trracc-mane 


2 mcgm. 
50 mg. 


0.5 mg. 


dione) . . 
mg. 


Ferrous Fumarate . 
Iron (as Fumarate) 
Intrinsic Factor . mg. 
Fluorine (CaF2)'. . 0.015 mg. 
Copper (CuO). . . 0.15 mg. 
Iodine (KI). . . . 0.01 mg. 
Potassium (K2S0O4) 0.835 mg. 
Manganese (MnO2) 0.05 mg. 
Magnesium (MgO) 0.15 mg. 
Molybdenum 
(Na2z2Mo0O4 .2H20)0.025 mg. 
0.085 mg. 


90 mg. 
7 mg. 


Zine (ZnO) . . . 
Calcium Carbonate 575 mg. 


capsules daily 


SUPPLIED / attractive 
re-usable bottles 
of 100 capsules 


LE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York > 
rk 
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THE FEMALE URETHRA 
"more than a simple tube..." 
anatomically complex... 


with a tortuous network of periurethral glands... 
highly susceptible to localized infection... 
a frequent source of pelvic distress.}” 


BEFORE the menopause 


bacterial urethritis... 


infection and pain yield quickly® to 


U RAC N BRAND OF NITROFURAZONE 


urethral suppositories 


antibacterial... anesthetic... gently dilating 


Each Suppository contains Furacin 0.2% and 
diperodon-HCl 2%, in a water-—dispersible base. 
Hermetically sealed in silver foil, box of 12. 


1. Wharton, L. R. in Campbell, M.: Urology, Philadelphia and 
London, W. B. Saunders Company, 1954, vol. 2, p. 1390 et seq. 
2. Barrett, M. E.: J. M. Ass. Alabama 26:144, 1956. 
3. Youngblood, V. H.: J. Urol., Balt. 70:926, 1953. 


all NITROFURANS —a unique class of antimicrobials - 
2 


° products of Eaton research 


Am. J. Obst. & Gyney May, 
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AFTER the menopause 


1. Postmenopausal urethritis - 
pretreatment urethral smear. Absence 
of normal cornified squamous cells. 
2. After 2 weeks' treatment with 


FURESTROL Suppositories -—— squamous 
cells reflect healthy new epithelium. 


cytologically complex... 


with a mucosa affected by estrogen deficiency... 
reflected by postmenopausal atrophy with susceptibility 


to infection...a frequent source of pelvic distress.* 


postmenopausal urethritis... 


"progressive histologic normalization" 


parallels rapid symptomatic relief> with 


FURESTROL 


Suppositories 
ESTROGENIC... 
antibacterial... anesthetic...gently dilating 


Each Furestrol Suppository contains Furacin 0.2%, 
diperodon-HCl 2%, and diethylstilbestrol 0.0077% 
(0.1 mg.) in a water—dispersible base. 
Hermetically sealed in orchid foil, box of 12. 


4. Youngblood, V.H.'’; Tomlin, E. M.; Williams, J. 0. and 
Kimmelstiel, P.: Tr. Southeast. Sect. Am. Urol. Ass. 
(to be published) 5. Youngblood, V. H.; Tomlin, E. M.; 
and Davis, J. B.: J. Urol., Balt. 78:150, 1957. 


EATON LABORATORIES, NORWICH, NEW YORK 
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studies in 706 patients 


show that 


HESIT 
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OINTMENT 


promotes 
“early, clean 


in || traumatic and infectious wounds 
e burns (first, second, third degree) 
e abdominal fistulae and wounds 
e pressure sores and ulcers 
e pilonidal cysts and sinuses 


e ano-rectal wounds e chest wounds 
samples and new reprint! on request. 


DESITIN CHEMICAL COMPANY 
812 Branch Ave., Providence 4, R. I. 


1. Grayzel, H. G., and Schapiro, S.: Western J. Surgery, Obstet. & Gyn., Oct. 1956 hd 
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“Everywhere he 
S his 


Heart because its 


vessels run to all 
his li ” 
imbs. 


—Papyr 
Us 
of the Physinoers (Secret Book 


Circa 1550 B.C-) 


A life-saving measure 
in the hypertensive crisis 


Hypertension . . . the constant phenomenon present in toxemia of preg- 
nancy... is an ever challenging problem. Unitensen Aqueous, a potent 
vasorelaxer, significantly lowers blood pressure in eclamptic, preeclamp- 
tic and hypertensive encephalopathic patients, without altering cardiac 
output and improves cerebral blood flow and oxygen supply . . . thus 
reversing the clinical picture. Unitensen contains cryptenamine — the 
newly isolated, unique alkaloid with the distinctive property of not induc- 
ing vomiting on the same (or approximate) dose as that producing 
hypotensive activity. 


® 
UNITENSEN Aqueous 


Each cc. Unitensen Aqueous contains 2 mg. cryptenamine alkaloid in isotonic saline. 
Supplied in 5 cc. multiple dose vials. 


A service available to Medical Groups: 
“Toxemias of Pregnancy,” a full color, sound 
motion picture. The film presents in detail, 
clinical examples and practical therapy. 

Write to Irwin, Neisler & Co. for details. 

Phone your pharmacist for additional information 
you may need on Unitensen Aqueous. 


VieipLer 


May, 1953 


Irwin, Neisler & Co., Decatur, Illinois 
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extra protection for every conception 


Decidual bleeding due 
to capillary fragility 
leads to abortion 


Hesper-C Prenata 


with capillary-protective factors plus vitamins-minerals 


a precaution in every pregnancy 
a necessity in habitual abortion” 


Routine care during pregnancy should include protection against decidual bleeding. To 
guard against spontaneous and habitual abortion, Hesper-C Prenatal provides the essential 
capillary-protective factors (hesperidin complex and ascorbic acid) p/us the supplemental 
vitamins and minerals required during gestation. 


The usual daily dosage (2 capsules t.i.d.) provides: Diamine Momonitrate .cccccscccccccccces: 7.5 mg. 
HESPERIDIN COMPLEX ................ ob 4.5 mg. 
Ferrous Gluconate (15 mg. iron) ........... 4.5 meg. 
Calcium Carbonate (500 mg. calcium) .....1.225Gm. Pyridoxine Hydrochloride ................ 10.0 mg. 
Vitamin A Acetate .............. 6,000 U.S.P. Units Copper Sulfate (3.0 mg. copper) .......... 12.0 mg. 
1,200 U.S.P. Units Potassium Iodide (0.3 mg. iodine) .......... 0.4 mg. 


Providing the daily requirements or more of vitamins and iron during pregnancy as recommended 
by the National Research Council. ’ 


1. Greenblatt, R. B.: Obst. & Gynec. 2:530, 1953. 
2. Dill, L. V.: M. Ann. District of Columbia 23:667, 1954. 


THE NATIONAL DRUG COMPANY ‘S37 "rein, 
Philadelphia 44, Pa. 
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in radiation therapy. 


prevent interference 
by infection 


erals 


FURAGIN 


brand of nitrofurazone 


VAGINAL SUPPOSITORIES 


“By reducing the vaginal infection, the Furacin Vaginal Sup- 

positories contributed to a better response of the malignant 

tissue to a given unit of radiation.”* 
2 T. Within 48 to 96 hours following institution of therapy with 
nastil FURACIN Vaginal Suppositories, the amount and odor of vaginal 
discharge were considerably reduced in all patients undergoing 
radiation therapy for pelvic neoplasms.* Patients reported a 
soothing sensation in the vagina—a noteworthy change from. 
7.5 mg, the local discomfort usually encountered following radiation. 


nental 


4.5 mg. “Schwartz, J., and Nardiello, V.: Am. J. Obst. 65:1069, 1953. 

30.0 mg. 
4.5 meg, INDICATIONS Before and after: cervicovaginal surgery, pelvic 
.0.3 mg. radiation, cauterization, conization and biopsy. 

aa a SUPPLIED 0.8% FuRAcIN in a water-miscible base which melts 

2.0 mg. ‘ 
0.4 mg. at body temperature. Hermetically sealed in yellow foil, box of 12. 

ded NITROFURANS: a new class of antimicrobials... 
. neither antibiotics nor sulfonamides 
EATON LABORATORIES, NORWICH, NEW YORK 
° 
ducts 
Original 
search 4 
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For every patient with clinical 


myxedema there must be at least a hundred patients 


with hypothyroidism sine myxetiema 


The diagnosis of hypothyroidism 
necessitates a broader clinical 
concept and should be considered 
in a wide range of clinical condi- 
tions, even in the absence of a 
lowered basal metabolic rate.* 
Treatment implies a simple, effec- 
tive and direct approach. 


SPECIFY 
ARMOUR 


thyroid 


Unsurpassed in quality and for 
consistent therapeutic results. 


When to Suspect Hypothyroidism* Growth failure in childhood; Delayed puberty; 
Menorrhagia and Amenorrhea; Anovulation, Infertility, Habitual abortion; 
Mastalgia and Cystadenosis of the breast; Obesity (some cases); Peptic ulcer, 
Hypochlorhydria, Constipation; Chronic fatigue, Anorexia, Leanness, Neurasthenia; 
Anemia (some cases); Dry skin, Alopecia; Allergic syndromes. 

*Starr, P.: Postgrad. Med. 17:73, 1955. 


THE ARMOUR LABORATORIES) 
. A DIVISION OF ARMOUR AND COMPANY e KANKAKEE, ILLINOIS @ 
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BONADOXIN 


STOPS MORNING SICKNESS...BUT 


.:-1T DOESN’T STOP THE PATIENT 


BONADOXIN brings relief to 88.1% 

of patients... often within a few 
But it does not produce drowsiness, or 
side effects associated with over-potent 
antinauseants. With safe BONADOXIN, 
“toxicity and intolerance ...[is] zero.’’2 


-». and for a nutritional buildup Is she blue at breakfast? Prescribe 
plus freedom from leg cramps* BONADOXIN. Usually just one tablet at 
S ® bedtime stops nausea and vomiting 
TORCAVITE of pregnancy... 
calcium, 10 essential and just one supplies the 
vitamins, 8 important minerals. idoxi 
Bottles of 100. full 50 mg. of pyridoxine. 
*due to calcium-phosphorus imbalance EACH TABLET CONTAINS: 
MECLIZINE HCI........-. 25 mg. 
PYRIDOXINE HCI........ 50 mg. 
NEW YORK 17, NEW YORK Bottles of 25 and 100. 
Division, Chas. Pfizer & Co., Inc. References: 1. Groskloss, H. H., et al: Clin. 


Med. 2:885 (Sept.) 1955. 2. Goldsmith, J. W.: 
Minnesota Med. 40:99 (Feb.) 1957. 
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MODIFIED MILK 


A complete formula in liquid and powder form 
prepared exclusively from Grade A Milk 


i 

bis wd 


Happy Jeanette, aglow with health, 


Doctor, your dietary decision can build Blue | DEP 
Ribbon babies. The baby who wins the blue 
ribbon is the one whose doctor—no one else— 


is 2 Baker’s Blue Ribbon Baby. selects its formula. 

BAKER’S MODIFIED MILK BUILDS BLUE RIBBON BABIES ®™ 

e A complete, balanced uniform for- ¢ Butterfat replaced by easily digested 
mula. vegetable oils. Th 

e Convenient and easy to prepare— e Twice homogenized for better di- € ; 
simply add water. gestion and absorption. 

e Made from milk of outstanding ¢ Helps doctor control infant’s formu- 

purity. la longer. Advertised to the medical 

e Provides adequate amounts of all profession only. 
known essential vitamins plus much- ¢ Economical to use—eliminates need ~ 
needed iron. for additional vitamins and iron. » 


FURNISHED GRATIS TO HOSPITALS FOR NURSERY USE 


Available in drug stores 


OTHER PRODUCTS—VARAMEL—a scientifically formulated 
evaporated milk product prepared exclusively from Grade A Milk 


Normal Dilutions 
Liquid Form—1 fl. oz. milk to 1 fl. 02. 
Powder Form—1 Tbsp. powder to 2 fl. oz. 
water 


water 


20 calories per ounce 


FF 10 A STR 
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VITAMIN 
B COMPLEX 


INSPECTOR OF 
BLOOD CELLS 


asted 


a The preferred hematinic with PEPTONIZED iron 


LIVITAMIN 


: ptonized iron is virtually predigested. It is Fach fluidounce contains: 


sorbed as well as ferrous sulfate, and is one- Iron peptonized ' 
(Equiv. in elemental iron to 71 mg.) 
th as irritating to the gastric mucosa. Manganese citrate, soluble . 158 mg. 


emias refractory to other forms of iron will — Rui2utine hydrochloride 


en respond promptly to Livitamin therapy. 
Livitamin formula, containing the B —picotinamide chloride | 
Mmplex, provides integrated therapy to cor- Pantothenic acid 


a Liver fraction 1 
t the blood picture, and to improve appetite Rice bran extract 


Inositol 
i digestion. Choline 


e S.E. MASSENGILL Company BRISTOL, TENNESSEE 


NEW YORK e KANSAS CITY e SAN FRANCISCO 


1H. BLOOD FACTORY 
| PEPTONIZED IRON <>.) — 
VITAMIN Biz | Z 
| : DEPT. AN 
rmu- 
need 
on. 
. . LO mg. 
BAKER: 
IFIED! mcg. 
O mg. 
1 Gm. 
—_ 


For predictable therapeutic advantages .. . 


focus on peptonized iron 


= 


Current studies* show peptonized iron— 


More rapid response in 
iron-deficient anemias. 


Free from tendencies to disturb 
digestion. (One-tenth as irritating 
to the gastric mucosa as 

ferrous sulfate. ) 


Non-astringent. 
Absorbed as well as ferrous sulfate. 
One-third as toxic as ferrous sulfate. 


LIVITAMIN 


Currently, mailings wh 
*Keith, J.H.: Utilization and Toxicity of Peptonized Iron forwarded only at your re 
and Ferrous Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., Write for samples and 


1957). ture. 


The S. MASSENGILL Company NEW YORK e FRAN 
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In vaginitis 


Stop the torment—destrov the cause 


The rate of cure with AVC Improved is 
f consistently high in all common types of 
s vaginitis. In one series of patients with trich- 
ne omonal vaginitis, bacteriologic cures were 
obtained in 82.5% of the cases.! Sympto- 
matic relief is rapid and lasting. And because 


d AVC Improved has an acid pH, it encour- 
Improve ages the early return of normal vaginal flora. 
— Composition: A nonstaining cream containing 
in trichomonal vaginitis me 9-aminoacridine hydrochloride 0.2%; sulfanila- 
“_..the most effective mide 15.0%; allantoin 2.0%; with lactose in a 
treatment available.’’! water-miscible base buffered to pH 4.5. 

Indications: Trichomonal leukorrhea; monilial 
ens i specific vaginitis; cervicitis; postpar 
in monilial vaginitis — ind nonspecific vaginitis; cervicitis; postpartum 
hygiene; pre- and postcauterization, coagulation, 
... more effective than any conization, and other vaginal surgery; vaginal 
other agent... used previously.””* infections in children. 

Administration: An applicatorful twice daily—on 
in mixed infection — arising and at bedtime. 
“the most effective Supplied: 4 oz. tubes with or without applicator. 


> (1) Cortese, J. T.: Clin. Med. 2:45, 1955. (2) Hensel, 
treatment of endocervicitis. . . . H. A.: Postgrad. Med. 8:293, 1950. (3) Horoschak, A. 
and Horoschak, S.: J. M. Soc. New Jersey 43:92, 1946. 
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assure her 
a more serene, a happier pregnanc 
... Without nausea 


"MAREDOX: 


Cyclizine Hydrochloride and Pyridoxine Hydrochloride 


because 


*‘Maredox’ gives the expectant mother new-found 


relief from morning sickness. 


relieves nausea and vomiting 


and pregnaneé 
counteracts pyridoxine deficiency 


One tablet a day, taken either on rising or at night, 
is all that most women require. 


Each tablet of ‘Maredox’ contains: 
*Marezine”™ brand Cyclizine Hydrochloride 
Pyridoxine Hydrochloride 


50 mg. 


mg. 


Bi val BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New Yor 
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iterotubal X-rays with 


far more contrast—for definitive diagnosis 


far less pain—for the apprehensive patient 


(Brand of Ethiodized Oil 
advantages clinically confirmed’’ 


- far more contrast and clarity than with aqueous media! 

- free-flowing viscosity —fluidity similar to distilled water’ 

- absence of notable pain! 

* permits 24-hour film for more accurate study of tubal patency! 
* optimal absorption characteristics! 

* more information than Rubin test for sterility diagnosis! 


ETHIODOL,® brand of ethiodized oil, is the ethyl ester of the iodized fatty 
acids of poppy seed oil, containing 37% iodine. It is available in 10-cc, 
ampules, boxes of two. A development of Guerbet Laboratories 


sources: (1) Steinberg, W.: Am. J. Obst. & Gynec. 75:144, 15 
2) Becker, S.: J. Am. M. Women's A. 12:332, 1957 
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patients 


brand of ferroglycine sulfate complex 
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“555 (98%%) patients tolerated this 
| ferrous sulfate-amino acid complex 
(FERRONORD) without complaint.” 


“Extraordinarily well tolerated” in 120 
obstetrical and gynecological patients.’ 


Well tolerated even in patients with 
peptic ulcer and gastritis.® 


e serum response in 3 hours 
e Clinical response in days 


e between-meal administration 
for better utilization 


FERRONORD Dosage: 


average adult dosage: Initially, 2 tablets twice a day; in severe cases, 2 tablets 
3 times daily. Maintenance, 1 to 2 tablets daily. 


children’s dosage: In proportion. 


FERRONORD Supplied: 
Bottles of 100 tablets. Each tablet supplies 40 mg. of ferrous iron. 
1. Frohman, I. P.; Pomeranze, J.; Rummel, W.; Kircher, R. F.; Clancy, J. B.; Dwyer, T. A.; Wagner, H.; 
O’Brien, T. E.; Curley, R. T.; Jérgensen, G.; Onorato, R. R.; Ira, F.; Lee, Jr., J. G.; Gorla, W. O.; White, 


R. N.; Gadek, R. J.; Remy, D.: Scientific Exhibit, 6th International Congress of Hematology, Boston, Mass., 
August, 1956. 


2. Wagner, H.: Landarzt 31:496, 1955. 
3. Jérgensen, G.: Arztl. Wehnschr. 10:82, 1955. 


*Pat. Pending. a-aminoacetic-ferrous sulfate complex, exsiccated 


—s N O R DMARK PHARMACEUTICAL LABORATORIES, INC., IRVINGTON, N. J. 


Suppliers of fine chemicals to the pharmaceutical industry for more than a quarter of a century. 
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ORTHALIMENTATION*=Correct Nourishment-in quantity, quality and balance 


In a period when medical progress has made hypoalimen- 
tation an academic formulation rather than a real problem, 
the interest of those concerned with correct infant feeding 
is directed more toward the excesses of hyperalimentation. 
The clinical objective of orthalimentation is to achieve a 
balance between either extreme by the introduction of 
correct nutrients into the infant’s alimentary tract. In 
practical terms for artificial infant feeding, this means 
a feeding which, in both content and clinical benefits, is 
the closest possible equivalent to human milk. 

SIMILAC meets these clinical criteria in content and bal- 
ance of protein, fat, carbohydrate and vitamins, and in 
minimizing complications in infant feeding. 


SIMILAC 


a *ORTH (’Op#0s) ALIMENTATION is the subject 0) a monograph 
9° "Sp issued by Ross Laboratories, which is available to you on request. 


: ROSS LABORATORIES, Colwmbus 16, Ohio 
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To open--break offtip 


apply K-Y 


Sterile Lubricant 


discard 
empty tube 


new single-use K -Y sterte Lubricant 


guarantees a sterile jelly for each application. No lost caps 
. .. no contamination. 


ANOTHER QUALITY PRODUCT FROM THE RESEARCH LABORATORIES OF 
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“Mommy, play with me, Mommy!” 


She can, now. But only a short time 
ago Doris never had time for the kids. 


A “‘crazy-clean”’ housekeeper, she chased 
dirt and germs all day long. This end- 
less ritual seemed pointless, even to 
her, yet she couldn’t help herself. 

She became short-tempered with the 
children . . . cried for no reason at 
all... was depressed and inde- 

cisive. Because her 

compulsiveness crowded 

out normal living, and 

Doris was on the brink 

of a serious breakdown, 

Pacatal was instituted: 

25 mg. t.i.d. 


Pacatal therapy re- 
leased this housewife 
from the grip of 

her neurosis. 


For patients on the brink of psychoses, 
Pacatal provides more than tranquiliza- 
tion. Pacatal has a ‘‘normalizing” 
action, i.e., patients think and respond 
emotionally in a more normal manner, 
To the self-absorbed patient, Pacatal 
restores the warmth of human fellowship 
... brings order and clarity to muddled 
thoughts ... helps querulous older 
people return to the circle of 

family and friends, 


Pacatal, in contrast to earlier 
phenothiazine compounds, and other 
tranquilizers, does not “flatten” the 
patient. Rather, he remains alert and 
more responsive to your counselling. But 
Pacatal, like all phenothiazines, should 
not be used for the minor worries 

of everyday life, 


Pacatal has shown fewer side effects 

than earlier ataraxics; its major benefits far outweigh 
occasional transitory reactions. Complete dosage 
instructions (available on request) should be consulted, 


Supplied: 25 and 50 mg. tablets in bottles of 100 and 500, 


Also available in 2 cc. ampuls (25 mg. /ce.) 
for parenteral use. 


back from the brink with 
Pacatal 


Brand of mepazine 


WARNER-CHILCOT 


100 YEARS OF SERVICE TO THE MEDICAL PROFESSION 


te 
2 
* 
~ 
4 
{ 
* 
AG 
WHI 


hoses thejlady will be dainty 
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@ Massengill Powder has a “clean” 


s older antiseptic fragrance. It enjoys 
rele of unusual patient acceptance. 
riends, 


Massengill Powder is buffered to 
maintain an acid condition in the 
vaginal mucosa. It is more 
effective than vinegar and simple 
acid douches. 


Massengill Powder has a low 
surface tension which enables it 
to penetrate into and cleanse 
the folds of the vaginal mucosa. 


Massengill Powder solutions are 
-easy to prepare. They are 
nonstaining, mildly astringent. 


assengill powder 


INDICATIONS: 


Massengill Powder solutions are a valuable adjunct in the management of 
monilia, trichomonas, staphylococcus, and streptococcus infections of the 
vaginal tract. Routine douching with Massengill Powder solution mini- 
mizes subjective discomfort and maintains a state of cleanliness and 
normal acidity without interfering with specific treatment. 


Currently, mailings will be forwarded only at your request. 
Write for samples and literature. 


S. E. MASSENGILL Company sev sone oe 
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In modern feminine hygiene 


and therapy 


massengill powder 


Massengill Powder has cosmetic elegance. Its clean, refreshing fragrance is acceptable to th 
most fastidious for therapeutic or routine hygienic use. Massengill Powder solutions an 
easily prepared, convenient to use, nonstaining. They effectively cleanse, deodorize anf 
soothe the vaginal mucosa, while their mild astringent properties tend to decrease vaging 
secretions. 


CLEAN-UP AFTER ANTIBIOTICS LOWER SURFACE TENSION 


Following intensive antibiotic therapy, increasing Massengill Powder in the standard solution é 
numbers of female patients return complaining a surface tension of 50 dynes/cm. as compar 
of vulvar pruritus or vaginitis ... and profuse to that of water and simple acid solutions wi 
vaginal discharge. 72 dynes/em. This added property of redue 
Most of these present the classical picture of surface tension enables Massengill Powder 
Monilia albicans, Trichomonas vaginalis or penetrate into and cleanse the folds of 
mixed infections. When these infections occur, vaginal mucosa, thus increasing the therapeut 
regular use of Massengill Powder, with its pH effectiveness. Lowered surface tension mak 
of 3.5 to 4.5, helps restore the normal acidity of the cell wall and cytoplasmic membrane of tl 
the vaginal tract. At this normal pH the growth infecting organism more permeable and th 
of pathogenic organisms is inhibited and the more susceptible to specific therapy.? 
growth of the normal vaginal flora encouraged,' 

thus reducing the barriers to specific medication. SUPPLY 


Massengill Powder is supplied in glass jars 


LOW pH RETENTION the following sizes: 

Massengill Powder is buffered to retain an acid Medium, 6 oz. 
condition. In a recent clinical observation, am- Large, 16 oz. 
bulatory patients—with an alkaline vaginal Hospital Size, 5 Ibs. 


mucosa resulting from pathogens—maintained 
an acid vaginal mucosa of pH 3.5 for a period of 
4 to 6 hours after douching with Massengill 
Powder; recumbent patients maintained a satis- 


Pads of douching instructions for patient @ 
available on request. 


REFERENCES 
factory acid condition up to 24 hours. Simple 
acid douches (vinegar or lactic acid) are quickly 1. po boy Rakoff, A.E., Am. Geriatrics 
neutralized by an alkaline vaginal mucosa; 2. Arnot, P.H., The Problem of Douching, West 
therefore, they are somewhat unsatisfactory in Journal of Surg., Obs., and Gyn., Vol. 62, No. 2 
maintaining the required acid pH of the vagina.? (1954). 


The S. E. MASSENGILL Company sew 


May, 1 


TYPICAL IMFERON RESPONSES 


CHRONIC BLOOD LOSS: 


INTOLERANCE TO ORAL IRON: 


Cy 


LAKESIDE 


May, 1958 
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edemas of pregnancy ? 


measures in our edematous pregnant patients 4 
Bickers and Greenblatt found it to be in treati 
premenstrual tension.” 
Existing or developing edemas were controlk 
in 162 (90%) of the 180 patients. No other med 
cation, or special diets, were necessary. Thes 


neo Bromth 


Bromaleate, Brayten 


The etiology of abnormal water retention during investigators concluded that ‘“‘neo Bromth 
pregnancy is still unknown; however, the wide- although non-hormonal therapy, appears 4 
spread interest in—and successful treatment of possess a specific antidiuretic hormone antag 
—premenstrual tension in recent years has re- nism which would account for its effectiveness i 
sulted in serious consideration by a number of both premenstrual tension and edemas ¢ 
investigators of a possible common denominator pregnancy.” 
between the two conditions. ““The study of both neo Bromth is safe, non-hormonal therapi 
diseases revealed a striking similarity of symp- Each 80 mg. tablet contains Pamabrom (2-amin¢ 
toms and signs suggesting acommon etiology.” 2-methyl-1-propanol 8-bromotheophyllinate) 
There now is an impressive recent report in mg. and pyrilamine maleate, 30 mg. Dosag 
Am. J. Obst. & Gynec. by James and Johnson on 2-3 tablets T.I.D. or Q.1.D., commencing at tl 
the treatment of 180 edematous pregnant patients first signs of undesirable weight gain. tre 
with the relatively new preparation—neo Bromth. 1. Brit. M. J. /:1007, 1953 
Clinically, James and Johnson found neo 2. Brit. M. J. No. 4896, 1071, 1954. 
Bromth “to be as superior to other therapeutic 3. Am. J. Obst. & Gynec. 74:1054, Nov., 19 


BRAYTEN PHARMACEUTICAL COMPANY Chattanooga 9, Tennessee i 


| 
May, 15 


ew... 
meprobamate 
prolonged 
release 
capsules 


Evenly sustain relaxation of mind and muscle ‘round the clock 


TABLET THERAPY 


THERAPY MEPROSPAN THERAPY 


H 2] TWO MEPROSPAN CAPSULES IN THE MORNING -% re TWO MEPROSPAN CAPSULES AT BEDTIME 


RELIEVE AN NSION AND SKELETAL MUS- % PROVIDE UNINTERRUPTED SLEEP THROUGH- 


Meprospan 


MEPROBAMATE IN PROLONGED RELEASE CAPSULES 


tients 4 
treati 


yntroue 
er med 


Brom = maintains constant level of relaxation 
att = minimizes the possibility of side effects 
antago ssimplifies patient’s dosage schedule 
veness 
emas Dosage: Two Meprospan capsules q. 12 h. 
Supplied: Bottles of 30 capsules. 
Each capsule contains: 
thera Meprobamate (Wallace) .................... 200 mg. 

2-amin 2-methy!-2-n-propyl-1,3-propanedio! dicarbamate 
—— Literature and samples on request. 

ing at e ) WALLACE LABORATORIES, New Brunswick, N. J. 

TRADE -MARK CME-6598-48 

ov., 19 
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Comprehensive tetracycline-sulfonamig 


* 
AZOTREX is the only urinary anti-infec- ‘ CO ntro| ine 
tive agent combining — 


In a single Capsule: 


TETREX (tetracycline phosphate complex} 125 mg. 


Sulfamethizole 250 mg. 

Phenylazo-diamino-pyridine HCI . 50 mg. 
In a 5-ml. teaspoonful of Syrup 

Tetracycline 125 Mg. 

Sulfamethizole fatal .250 mg. 


Minimal adult dosage: 1 cap. or 1 tsp. q.i.d. 


BRISTOL LABORATORIES INC. 
Syracuse, New York 


l@algesic action for 


| inary tract infections 


CAPSULES and SYRUP 


| 


IMPORTANT 
THERAPY 


with 


Pruritus Vulvae Et Ani 
Kraurosis Vulvae 


Postmenopausal Vaginilis 


Hist-A-Cort-E... 


Creme 


ACID MANTLE 
VEHICLE ACID MANTLE® Hydrocortisone 


Estrone-Pyrilamine Maleate-Synthetic Vitamin A 
providing 
Epithelium Regenerative 
| Antiinflammatory 
f) — | Antipruritic 


Antikeratotic 


| 
| action 
7) Antiallergic 
Antihistaminic 
Normal-Vaginal- and 
Anal-Tract- pH-Restorative 
DOME Cheuicals lac. 
109 WEST 64 ST., NEW YORK 23, N.Y. In Canada: 2765 Bates Rd., Montreal, P.Q. y 
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In 
anxiety 
of 


pregnancy 


May, 1958 


‘Miltown’ relieved symptoms 

in 88% of pregnant women 
complaining of nausea, 
vomiting, leg cramps 
(refractory to calcium therapy), 
numbness and tingling 

of the extremities, 

headache, insomnia, anxiety, 
and emotional upsets.* 


*Belafsky, H. A., Breslow, S. and Shangold, 
J. E.: Meprobamate in pregnancy. Obst 
& Gynec. 9:703, June 1957. 
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THE FIRST “ALL-PURPOSE” SURGICAL NEEDLE 


NEW D&G ELLIPTRON NEEDLE 


new elliptical 
penetration.. 


with greatly re- 


ws suturing 
approx! 


Maxi 


t slip 


TRON Needle Sutures are supplied in the revolutionary D & G 
SP* Sterile Strip Pack—the ultimate in safe, convenient suture pack- 


ull information from ur SPD Representative, or write us direct. 


’ANANT IID * ad Patent Pendin 


PRODUCERS OF DAVIS & GECK BRAND SUTURES AND ViIM™= 
BRAND HYPODERMIC SYRINGES AND NEEDLES 
DISTRIBUTED IN CANADA BY 


SURGICAL PRODUCTS DIVISION 


DANBURY, CONNECTICUT 


| 
} AMERICAN CYANAMID COMPANY 
| 


t y trat f Cutting Needle 
: @ Razor i tting point- and 
ect easier nitia 
the p tn en W 
3 4 + 
j 
t t t it i ..allows 
o otica hape provides 
t t tre any plane 
t t eed holder will n 
>, 
A Lt E 
Surgilope 
aging. Get full ? 
< 
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Gantrisin provides not only adequate 


blood levels but therapeutically effec- 
tive lymph and urine levels as well, 
for control of urinary tract infections. 
Gantrisin also offers the safety of al- 
most complete systemic clearance after 


24 hours. 


Gantrisin 
Roche Laboratories 


Division of Hoffmann-La Roche Inc. 
Nutley 10, N. J. 


GANTRISIN® — BRAND OF SULFISOXAZOLE 
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Highly soluble, single sulfonamide 


Description: Gantrisin is a single sulfonamide (3 ,4-dimethy]-5-sulfanilamido- 
isoxazole) characterized by comparatively high solubility even in neutral or 
acid body fluids. It is especially soluble at the pH of the kidneys. It offers 
therapeutically effective lymph and urine levels, as well as adequate blood 
levels. 


Properties: Gantrisin provides a wide antibacterial spectrum in systemic, 
localized and urinary infections. Because of its high solubility, Gantrisin 
does not require alkalinization and there is virtually no danger of renal 
blocking. 


Indications: Systemic, localized and urinary infections due to both gram- 
negative and gram-positive organisms: streptococci, staphylococci, pneu- 
mococci, meningococci, H. influenzae, K. pneumoniae, E. coli, B. proteus, 
B. pyocyaneus (Pseudomonas aeruginosa), A. aerogenes, B. paracolon and 
Alcaligenes fecalis. 


For dosage and supply refer to PDR, page 759. 


it 
{\\ 
REFER I 
PDR 
. 
, 
Supply: 
— Tablets, 0 


UNIQUE kobins research discovery 


for SELECTIVE, SUPERIOR 


skeletal muscle relaxation 


ROBAXIN—a completely new chemical formulation — pro- 
vides sustained relaxation of skeletai muscle spasm, 
without impairment of muscle. strength or normal neuro- 
muscular function. ..and with: essential freedom from 
adverse side effects. Beneficial in 94.4% of cases tested. 


baxin 


Supply: A. H. ROBINS INC., Richmond 20, Virginia 


Tablets, 0.5 Gm., bottles of 50. Ethical Pharmaceuticals of Merit since 1878 
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Doctors, too, like “Premarin? 


E doctor’s room in the hospital is used for a 
poate of reasons. Most any morning, you will 
find the internist talking with the surgeon, the resi- 
dent discussing a case with the gynecologist, or the 
pediatrician in for a cigarette. It’s sort of a club, this 
room, and it’s a good place to get the low-down on 
“Premarin” therapy. 

If you listen, you'll learn not only that doctors like 
“Premarin,” but why they like it. 

The reasons are simple. Doctors like “Premarin,” 
in the first place, because it really relieves the 


symptoms of the menopause. It doesn't 
them — it replaces what the patient lack 
estrogen. Furthermore, if the patient 
from headache, insomnia, and arthritic- 
toms due to estrogen deficiency, “Pre 
care of that, too. 

“Premarin,” conjugated estrogens (equil 
able as tablets and liquid, and also in @ 
with meprobamate or methyltestosterone. 

Ayerst Laboratories * New York 16, Ni 
Montreal, Canada 
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in postmenopausal vaginitis 


in vaginal plastic surgery 


ORTHO® 


en est rO | CREAM 


vaginal estrogen therapy 


builds vaginal epithelium 
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S-NM-A 
INFANT 


FEEDING 
SERVICES 


“Your Baby Book” 
*“Modern Infant Feeding” 


‘Instructions for Care of 


Mother and Baby” 
Mother’s Gift 
Calculator 


Bassinet Cards 


S-M-A’ 


FOOD FORMULA FOR INFANTS 
Concentrated Liquid 
Instant Powder 


for sound 


infant nutrition 


Philadelphia 1, Pa. 
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announcing... oral iron under 
chelate control for a OK 
SURER HEMATINIC EFFECT 


contirine 


administration of iron with food...reduce(s] 
% the amount of iron available for hemopoiesis 
and limitis] the effectiveness of treatment...99 * 


€€ the presentation of iron to the system 
as a chelate complex [iron choline citrate) permits its 
administration between meals...99 * 


BRAND OF IRON CHOLINE CITRATE? TRADEMARK 


CHELATED IRON permits optimal uptake as physiologically 


required...no iron lost through precipitation... therapy 
uninterrupted by intolerance 


notably effective... exceptionally well tolerated...safest iron to have in the home 


MH CHEL-IRON TABLETS /where iron alone is indicated Mi CHEL-IRON 
PEDIATRIC DROPS /can be mixed with milk or formula, will not 


stain teeth Ml CHEL-IRON PLUS TABLETS /chelated iron plus B,. with 
intrinsic factor, folic acid, pyridoxine, other essential B vitamins, and C. 


*Franklin, M., et al.: Chelate Iron Therapy, J.A.M.A. 166:1685 Apr. 5, 1958. 
tU.S. Pat. 2,575,611 
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VITAMIN Kj 


the only available preparation chemically identical with naturally-occurring vitamin K,.. | 


“has a more prompt, more potent and more prolonged effect than the vitamin K analoguy 


¢ helps prevent “physiologic” hypoprothrombinemia, the most © 
probable cause of hemorrhagic disease of the newborn 


¢ helps reduce incidence of intracranial hemorrhage at birth 


e if ‘Mephyton’ has not been given to the mother before 
delivery, it can be administered to the infant if birth is 
premature, if surgery is necessary, or if treatment 
of neonatal hemorrhage is required 


Dosage: Hemorrhagic disease of the newborn, 0.5 to 2 mg. prophylactic- 
ally to the mother is usually adequate; if actual hemorrhage occurs, up 
to 10 mg., repeated if necessary, may be given to the newborn. 


Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul con- 
tains 50 mg., boxes of 6 ampuls. 


Oo) MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA@ 


Mephyton is a trade-mark of MERCK & CO., Inc. May, 


“Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. ® 


help prevent neonatal hemorrhage \ 

\ 

R 

| 

| 


announcing...oral iron under = 
chelate control for VIRTUAL 
FREEDOM FROM 

G.I. INTOLERANCE 


i ** One of the major difficulties associated 
Fonte h with iron therapy is that of the occurrence 


aM. N of gastrointestinal disturbances, ..99 * 

®t iron choline citrate, a chelated form 
of iron, possesses outstanding qualities in terms of freedom 
from undesirable gastrointestinal effects. 99 * 


BRAND OF IRON CHOLINE CITRATE? TRADEMARK 


CHELATED IRON... remains in solution...no irritating 


ionization or precipitation... acceptable even to peptic ulcer 
Lun 


= patients...can be taken on an empty stomach 

exceptionally well tolerated... notably effective. ..safest iron to have in the home 
e most 

MH CHEL-IRON TABLETS / three tablets supply 120 mg. elemental 
irth 


iron MM CHEL-IRON PEDIATRIC DROPS /each cc. supplies 16 mg. 
elemental iron in a flavored, nonalcoholic vehicle HM CHEL-IRON PLUS 
TABLETS / three tablets supply 72 mg. elemental iron plus B,. with 


intrinsic factor, folic acid, pyridoxine, other essential B vitamins, and C. 


*Franklin, M., et al.: Chelate Iron Therapy, J.A.M.A. 166:1685, Apr. 5, 1958. 
TU. S. Pat. 2,575,611 


\ 


JIA 1, PA 
May, 1958 


CH 
KINNEY & COMPANY, INC, COLUMBUS, INDIANA 
Page 71 
1956, p. 


mal papillae beneath the epithelium 

touch corpuscles—cylindrical bodies 

lp account for the acuity of the tactile mech- 
the sense of pressure and heat, the sensi- 
somesthetic system is rounded out by Pacinis 


puscles and Ruffini’s spindles. 


sensitivity identifies every RAMSES® 
prophylactic. RAMSES are pre- 

any men because they are transparent, 
smooth, demonstrably thin, yet strong... 

1 for fullest sensitivity. Many physicians now 
prophylactics routinely in the presence of 


<J 
THE ANATOMY OF TOUCH \ ; 


CORPUSCLES 


1as vaginalis in the male is the prin- 
re-infection in the female. . . .* The 
yperate readily in the treatment plan 

u acquaint them with RAMSES, 


with “*built-in” sensitivity. 
J. Urol. 75:711 (April) 1956. 


RAMSES' prophylactics 


JULIUS SCHMID, inc 
West 55th Street, New York 19, Ny Y. 


k of Julius Schmid 
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announcing... oral iron under 
chelate control for PROTECTION 
AGAINST IRON POISONING 


TLacute toxicity of iron must now be seri- 

ously considered... an increasing number of 

ae ees near-fatal and fatal poisonings have been 

reported after the accidental ingestion of 
by children. 77 * 


*€ The chelation of iron minimized its toxicity and provided a 
high factor of safety against fatal poisoning.79 * 


CHEL-IRON 


BRAND OF IRON CHOLINE CITRATE? TRADEMARK 


CHELATED IRON ... minimizes excessive systemic iron 
uptake — even on accidental overdosage — without impairing 
hematinic response 


Safest iron to have in the home... exceptionally well tolerated ... notably effective 


DOSAGE FORMS DOSAGE 


CHEL-IRON TABLETS Adults, 1 or 2 tablets t.i.d. Children, 1 tablet t.id. 
Bottles of 100 
CHEL-IRON PEDIATRIC DROPS For prophylaxis in infants and children up to 6 
30-cc. bottles with je oe years, 0.5 cc. daily (full M.D.R.). For therapy, as 
graduated dropper determined by physician. ° 


CHEL-IRON PLUS TABLETS 
Bottles of 100 1 tablet t.i.d. 


“Franklin, M., et al.: Chelate Iron Therapy, J.A.M.A. 166:1685, Apr. 5, 1958. 
S. Pat. 2,575,611 
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in pregnancy— 


provide safe, overnight 


relief of constipation 


WY 


agoral 


the gentle laxative 


Taken at bedtime, one tablespoonful of pleasant- 
tasting Agoral works gently and effectively, 
without disturbing sleep, to produce a normal . 
bowel movement the following morning. 


You can prescribe Agoral with every assurance of 
safety to the patient. With Agoral there is 

no harsh cathartic action, no griping, urgency 

or anal leaking. 


For relief of the constipation of pregnancy— 
effectively, pleasantly, safely—rely on Agoral, 
the gentle laxative. 


WARNER -CHILCOTT 


Am. J. Obst. & Gy 
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Fibrindex: 


THROMBIN [HUMAN] 


the critical 
fibrinogen 
index in 
60 
seconds 
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NOW. ..for the first time in tetracycline hist 


sionifical 


TETRACYCLINE PHOSPHATE -COMPLEX 


‘ Bristol E 


= 
4 
. 
st 
7 
ac 
ty 
3 be 
eq 
a > 
/ 


4-hour blood levels 


on a SINGLE intramuscular dose, 
in minimal injection volume 


This achievement is made possible by the unique solubility of TETREx (tetracycline 
phosphate complex), which permits more antibiotic to be incorporated in less volume 
of diluent. Clinical studies have shown that injections are well tolerated, with no more 
pain on injection than with previous, less concentrated formulations. 


TETREX Intramuscular ‘250’ can be reconstituted for injection by adding 1.6 cc. of 
sterile distilled water or normal saline, to make a total injection volume of 2.0 cc. 
When the entire 250 mg. are to be injected, and minimal volume is desired, as little as 
1.0 cc. of diluent need be used. (Full instructions for administration and dosage for 
adults and children, accompany packaged vial.) 


Each one-dose vial of TETREX intramuscular ‘250’ contains: 


TETREX (tetracycline phosphate complex) (tetracycline HCI activity) 
Xylocaine* hydrochloride 
plus ascorbic acid 300 mg. and magnesium chloride 46 mg. as buffering agents. 


*® of Astra Pharm. Prod. Inc. for lidocaine 


SUPPLY: Single-dose vials containing TETREX — tetracycline phosphate complex — each 
equivalent to 250 mg. tetracycline HCI activity. Also available in 100-mg. single-dose vials. 


(JTRAMUSCULAR 250 
WITH XYLOCAINE 


STOL LABORATORIES INC., SYRACUSE, NEW YORK 


= mg. 
40 mg. 


Ayerst presents 


tr 


NEW nonflammable, nonexplosive 


(2-bromo-2-chloro-1:1:1 


A PRECISION ANESTHETIC 


the most significant advance 
in inhalation anesthesia 
since the introduction 


of ether 
offered to anesthesiologists only after 


Clinical trial in more than 20,000 cases 


“Fluothane” is of outstanding significance because: 


“Fluothane” provides rapid induction of anesthesia 

Fluothane” allows rapid recovery with quick return of faculties 

_“Fluothane” does not increase bronchial or salivary secretion 

“Fluothane” minimizes capillary bleeding 

“Fluothane” causes minimal incidence of nausea and vomiting P 


“Fluothane” permits safe use of X-ray and electrocautery during anesthesia 


“Fluothane” is available now to anesthesiologists. Further information on this new preci- 


sion anesthetic can be obtained from the Medical Department of Ayerst Laboratories. 


Ayerst Laboratories * New York 16, N. Y. * Montreal, Canada 


“Fluothane” is supplied in the United States by 
arrangement with Imperial Chemical Industries, Ltd. 
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Background, diagnosis and 
treatment of the problems of 
intersexuality ... 


Jones & Scott: 
HERMAPHRODITISM—Genital 


Anomalies and Related 
Endocrine Disorders 


This important and fascinating new book is a thorough account of 
the problems of intersexuality, including the medical, surgical, 
embryological and psychiatric aspects. The authors, a prominent 
Johns Hopkins gynecologist, and an equally prominent urologist 
from the famed Brady Clinic, deal at length with the various types 
and forms of hermaphroditism and sex organ anomalies, related 
endocrine disturbances, and their diagnosis and treatment. Included 
is a chapter on true hermaphroditism, only 60 authenticated cases 
of which have been reported in the past 100 years. 


Clinical aspects are emphasized, and the book is directed to any 
student or physician who might be interested in the subject or who 
might encounter such a patient. Some of the cases and illustrations 
are from an earlier book by Hugh H. Young, a pioneer investigator. 
Recent advances in experimental embryology, cytology, psychiatry 
and surgery have solved many of the problems of intersexuality, and 
the authors report fully the results of such progress. 


In addition to the thorough coverage of the gynecological and 
urological aspects, the following chapters by eminent authorities are 
included: Embryological Sexual Differentiation, by Alfred Jost; 
Klinefelter’s Syndrome, by Harry F. Klinefelter, Jr.; Cushing’s 
Syndrome, by John Eager Howard; and Radiological Diagnosis of 
Adrenal Tumors, by John G. McAfee. The Foreword is by Lawson 
Wilkins. 
By Howarp W. Jones, Jr., M.D., Associate Professor of 
Gynecology, Johns Hopkins University School of Medicine; 
Gynecologist, Johns Hopkins Hospital; and WiLuiaAM 
Wattace Scott, M.D., Ph.D., Professor of Urology, Johns 
Hopkins University School of Medicine; Urologist-in-Charge, 
Johns Hopkins Hospital 


464 pp., 466 figs. (1958) . . . $16.00 


Books and $ 
THE WILLIAMS AND WILKINS COMPANY 
Mount Royal & Guilford Aves., Baltimore 2, Md. 


Please send the following on approval: 


WILLIAMS 


(Please print) 


City Zone. State 


( Payment enclosed. ©) Bill me. 
Shopping by mail is an easy, time-saving way to 
select books for your personal library. AJOG-5-58 


COMPANY 
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WHEN ‘EATING FOR TWo’MEANS 
ADDITION OR SUBTRACTION 


One mother-to-be may eat too much, another not 
enough. Another may refuse milk altogether, another 
crave too-fattening foods. But—new PET Instant Nonfat 
Dry Milk can help solve these problems. 


36.5% protein, proportionately rich in calcium and 
B vitamins, PET Instant, in dry form, can be added to 


prepared dishes or beverages to step up intake of these . 
body - building nutrients. PET. 
INSTANT 


At the same time, addition of PET Instant does not NONFAT DRY MILK 
significantly increase calories—reconstituted, it has only 
half the calories of whole milk. Used in customary NEW! 

amounts, for cooking and drinking, it replaces whole ca 
milk at a saving of calories. 


PET Instant is delicious, too, with appetizingly fresh 
flavor—thanks to exclusive new instantizing. And, a real 
boon to the mother, it is unusually convenient— 
“mixes almost faster than you can stir!” 


Best of all, at a time when family finances are strained, 
new PET Instant is thrifty. It costs as little as 8¢ a quart. 


NEW PET IWSTANT 
NONFAT PRY MILK 


PET MILK COMPANY * ARCADE BUILDING «ST.LOUIS I, MISSOURI § 
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FISSURED NIPPLE THERAPY 


The use of White’s Vitamin A & D 
Ointment soothes and softens the 
fissured nipple, promotes tissue 
regeneration. 


NIPPLE ROUTINE 


—a valuable and simple 
prophylactic measure against drying, 
fissuring and erosion. 


AFTER EPISIOTOMIES 


As a post-surgical dressing, 
White's Vitamin A & D Ointment 
provides comfort for the patient and 
encourages rapid healing. 


Specify White’s Vicamin A & D Ointment also in such 
conditions as burns, diaper rash, 
chafing, indolent ulcers. 
Recommend the 1% or 4 oz. tubes; the 
1 Ib. or 5 Ib. jars. 


WHITE LABORATORIES, INC. / KENILWORTH, NEW JERSEY 
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Yes... 


dies PLEX 
to prevent ABORTION, MI 
PREMATURE LABOR 


recommended for r¢ 
in ALL pregnancies .. 
96 per cent live delivery with des PLEX 


in one series of 1200 patients*— 
— bigger and stronger babies, too. ' 


No gastric or other side effects with des PLEX 
— in either high or low dosage? 45 


(Each desPLEX tablet starts with 25 mg. of diethylstilbestrol, U.S.P., 
which is then ultramicronized to smooth and accelerate absorption and 
activity. A portion of this ultramicronized diethylstilbestro! is even in- 
cluded in the tablet coating to assure prompt help in emergencies. 
desPLEX tablets also contain vitamin C and certain members of the 
vitamin B complex to aid detoxification in pregnancy and the effectua- 
tion of estrogen.) 
For further data and a generous 
trial supply of desPLEX, write to: 
Medical Director 
REFERENCES . Canario, E. M., et al.: Am. J. Obst. & Gynec. 65:1298, 1953. 
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SAFER 
SIGMOL ENEMA 


sodium -free, non-irritating...SAFE, even for routine use with patients 
on low-sodium regimen. SIGMOL Enema is used routinely in hospitals 
across the nation because it is quick, effective, and SAFE. Sigmol Enema con- 
tains, in each 120 ce. (4 fluid 0z.), Sorbitol Solution, N.F. 43 Gm., Dioctyl Potas- 
sium Sulfosuccinate 0.12 Gm. Available at ethical prescription pharmacies. Write 
for your supply of handy patient instruction sheets. 


Pharmaseal Laboratories, Glendale 1, California PHARMASEAL leader in enema research and therapy 


affiliate of Don Baxter, Inc 
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now, 
for shorter labor, 
easver delivery 


an essential hormone of parturition to 
reinforce the normal physiology of childbirth 


Cervilaxin 


(relaxin, National) 


CERVILAXIN relaxes and softens cervical tissue thereby shortening labor and 
easing delivery. 


CERVILAXIN may be used in any delivery, but it is of particular value in frank labor § 


with slow cervical dilatation, in primigravidas, and in multiparas with his 
tories of difficult labor. It may be used alone, or in conjunction with oxytocin. 


Birnberg and Abitbol' using CERVILAXIN and oxytocin, reduced the time of normal 
term labor in primigravidas and multigravidas by more than 50% when compared 
with a series of women receiving oxytocin alone. 


CERVILAXIN offers these advantages to your patient— 

e shortens time in labor 

e lessens danger of fetal damage (brain injury) 

e easier labor—less pain—less trauma—less need for intervention 

reduces danger of uterine rupture due to the failure of the cervix to dilate 
e makes the use of oxytocin safer 


Dose: CEeRvILAXIN for administration by intravenous drip, is supplied in 2 ml. 
vials containing 20 mg./ml. Complete instructions with each package. 
1. Birnberg, C.H., and Abitbol, M.M.: Obst. & Gynec. 10:366, 1957. 


Yeas THE NATIONAL DRUG COMPANY 


wy Philadelphia 44, Pa. TRADEMARK CERVILAXIN CE-917/88 
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Mutual Benefit Life’s Job: 


FOR YOU AND 
YOUR FAMILY 


Like the engineer and scientist, 
your profession too, shapes the 
future. Similarly, Mutual Benefit 
Life deals in the future—your 
future and your family’s...offer- 
ing you the finest, fullest protec- 
tion in the life insurance field 
through the famed True Security. 


True Security is just what the 
name implies—the ultimate in 
worry-free, trouble-free lifetime 
life insurance. As personal and 
precise as a prescription, it is 
created for you and you alone— 
matched to your particular earn- 
ing curve, your present needs, 
your future objectives. 


Your Mutual Benefit Life man, 
like a scientist, conquers the un- 
known by means of the known. 
Using current facts about your 
job, your family, he considers 
every provision you’ll need in the 
future in the plan he creates for 
you today. Only such a plan— 
based on today, built for tomor- 
row—can offer you True Security. 


Whatever your age or income, 
now is the time to investigate 
True Security. It is now offered 
with the most liberal coverage in 
Mutual Benefit Life’s 113-year 
history, and at a new, low cost. 


MUTUAL 
BENEFIT 
LIFE 


The Insurance Company 
for TRUE SECURITY 


THE MUTUAL BENEFIT LIFE INSURANCE COMPANY, NEWARK, NEW JERSEY 
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“You won’t need 


the pillows, 
Mrs. Smith” 


When hemorrhoids disturb 
an otherwise smooth 
pregnancy, a touch of 

Americaine relieves the pain... 


in minutes...for hours! 


Nothing relieves 


surface pain like 


(Ethyl-p-aminobenzoate, ASL) 


Topical Anesthetic Ointment and Aerosol 


ARNAR-STONE LABORATORIES, INC., Mount Prospect, [Illinois 
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When cravings for bizarre foods complicate weight 


control in your pregnant patients, you can help them 


maintain normal eating habits with 


Dexedrine* Spansule’ sustained release capsules. 


A single oral dose in the morning will control the 
desire for candies, cakes and “ice box treats” all day 


long, between meals as well as at mealtimes. 


‘Dexedrine’ Spansule capsules are available in 


3 dosage strengths: 5 mg., 10 mg. and 15 mg. 


in sustained release oral medication 


*T.M, Reg. U.S. Pat. Off. for dextro-amphetamine sulfate, S.K.F. +T.M. Reg. U.S. Pat. Off. 
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QUALITY /RESEARCH /INTEGR TY 
(Prenatal Dietary Supplements, Lilly) 
dietary fortification along 
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Society of Obstetricians and Gynaecologists of Canada 


RENAL GLOMERULOTUBULAR MECHANISMS DURING 
NORMAL PREGNANCY 


I. Glomerular Filtration Rate, Renal Plasma Flow, and Creatinine 
Clearance* t 


R. ALVAREZ, M.D., SEATTLE, WASH. 


WITH THE TECHNICAL ASSISTANCE OF 
GtoriA E. Bratvo.p, B.S. 


(From the Department of Obstetrics and Gynecology, University of Washington School of 
Medicine ) 


VER since it was first learned that the kidney played a part in producing 

the clinical manifestations of pregnancy toxemia, this organ has continued 
to offer a major challenge to a full comprehension of the mechanisms involved 
in the genesis of this important complication of pregnaney. Since the kidney 
is the principal organ, exclusive of the uterus, to which attention is paid dur- 
ing abnormal pregnancy, it becomes all the more important that a study of its 
physiology during normal pregnancy should receive special attention. Until 
the renal features present during normal pregnancy are better understood, 
it is not possible to develop any clear-cut approach toward a better under- 
standing of the basic renal alterations which occur in the toxemias of preg- 
naney. 


*Supported, in part, by a grant-in-aid from the United States Public Health Service and 
from Initiative 171 Funds. 
_. tAddress of the Guest Speaker at the Thirteenth Annual Meeting of the Society of Obste- 
tricians and Gynaecologists of Canada, Banff, Alberta, June 22, 23, and 24 957. 


931 


\ 
/ 
\ 
xynec. 


Am. J. Obst. & Gynec. 
May, 1958 


932 DE ALVAREZ 

Sinee renal function embodies the processes carried out by the kidney in 
the excretion of waste products, solids, metabolites, and electrolytes in water, 
further knowledge of these processes becomes necessary. Inasmuch as the 
transport of these products to the kidney is carried out by the systemic cireu- 
lation, the maintenance of normal renal function obviously depends upon 
vascular integrity. The maintenance of the hemodynamies involved in normal 
renal function most probably depends upon a monitor system, a system of inte- 
gration, and one to maintain normal homeostasis. 


It has long been understood that the formation of urine results from glo- 
merular filtration; Ludwig’ was probably the first to employ this thesis. 
Huber? further advanced the knowledge of renal function by being the first 
to dissect out and to reconstruct the complete nephron. Combining these two 
advanees, Cushny* believed that the formation of urine resulted not only from 
the filtration at the glomerulus but that tubular reabsorption of this glomerular 
filtrate also occurred. It was not until Richards‘ proved this hypothesis that 
the present-day knowledge of glomerulotubular mechanisms was attained. He 
was the first to demonstrate that all the products contained in the plasma water 
also were present in the fluid obtained from Bowman’s capsule after allowing 
for the Donnan equilibrium. 

Although numerous renal function tests have been devised, the majority 
are not capable of measuring discrete and specific renal functions in quantita- 
tive terms. Without quantitation, the part played by the kidney in water and 
electrolyte metabolism tends to be clouded. The commonly employed tests, 
such as urea clearance, phenolsulfonphthalein clearance, dilution, and con- 
centration tests, and the determination of blood and urinary metabolites, do 
not offer a truly quantitative evaluation of renal function. The generally 
available laboratory and clinical techniques used for determining renal fune- 
tion in clinical practice can at best be classified as only rough approximations 
of renal function. The introduction of improved techniques, particularly those 
proposed by Homer Smith,® now makes it possible to perform accurate deter- 
minations of renal function, as well as to explore the renal physiology as it 
relates to the obstetric patient. 

Glomerular filtration rate may be measured by inulin clearance while the 
renal plasma flow (as well as renal blood flow) may be caleulated in its rela- 
tionship to effective tubular tissue. Renal plasma flow is caleulated by deter- 
mining the clearance of para-aminohippurate (PAH) at low plasma levels. 
This permits rational evaluation of kidney function and also allows calculation 
of the measure of excretion or reabsorption by the tubules. From these, the 
fraction of the glomerular plasma filtered through the glomerular basement 
membrane can also be calculated. Not only may plasma fluid filtered at the 
glomerulus be measured, but the electrolyte filtration at the glomerulus ean 


also be calculated, thus permitting evaluation of the renal mechanisms of 


electrolyte metabolism. 
While most studies of renal function in the pregnant patient have been 


performed on patients with pre-eclampsia-eclampsia, specific renal disease, or 
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a ol RENAL GLOMERULOTUBULAR MECHANISMS IN PREGNANCY 933 
hypertensive cardiovascular disease, only sporadic reports have dealt with 
renal mechanisms in the normal pregnant patient. The majority of these latter 
studies have been ‘‘spot’’ studies performed at or near the end of pregnancy. 
Less than a handful of investigators have studied renal physiology in respect 
to the specific renal functions of glomerular filtration and renal plasma flow. 
In some investigations where correlations have been made in the same patient, 
only the changes of late pregnancy have been correlated with those which 
occurred during the early puerperium. Some authors, like Welsh and associ- 
ates,® conclude from studies of this type that no significant alterations in the 
renal hemodynamics occur in normal pregnancy. Bonsnes’ stated that the 
glomerular filtration rate was increased by approximately 50 per cent above 
the nonpregnaney level of 120 ¢.c. per minute to a level of 180 ¢.c. per minute 
at the tenth week of pregnancy. Although his report did not tabulate or illus- 
trate his data, he stated that these levels persisted throughout pregnaney and 
returned to the nonpregnaney level of 129 ¢.c. per minute at the thirty-ninth week 
of pregnancy. He recorded no postpartum studies. In 1951 Bucht,® utilizing a 
single intramuscular injection of PAH and a single intravenous administration of 
90 ¢.c. of 10 per cent inulin, studied kidney function in nonpregnant and nor- 
mal pregnant women, dividing the latter group into two separate subgroups 
for comparison. The first subgroup was composed of patients with a duration 
of pregnancy extending through the eighth lunar month; the second subgroup 
consisted of patients who were in the last two lunar months of pregnancy. . 
These two subgroups were compared with each other. He also reported an in- 
crease in glomerular filtration rate. Sohar® showed that the glomerular filtra- 
tion rate followed the same pattern as that described by Bonsnes. Sims and 
Krantz,'° studying 12 pregnant subjects, mostly by serial evaluations beginning 
at the sixteenth week of pregnancy, found the glomerular filtration rate to be 
increased to 166 ¢.c. per minute and to persist at this level until the thirty- 
eighth week, at which time it dropped to 146 ¢.c. per minute for the remainder 
of pregnancy. The glomerular filtration rate in their patients dropped to 97 
¢.c. per minute late in the puerperium. These latter investigators also noted 
that the renal plasma flow was significantly elevated from the sixteenth week 
of pregnancy, with levels of 820 ¢.c. per minute, dropping to 590 ¢.c. per min- 
ute just before term. The renal plasma flow further dropped to below the 
normal nonpregnanecy range for several weeks in the postpartum period before 
eventually returning to the normal. While their report did not show the 
exact nature of the curve, Chesley," in a personal communication to us, re- 
ported the trend quoted above. 

Since the features of renal function are dependent upon the general cir- 
culatory hemodynamies, then the renal hemodynamics also depend upon alter- 
ations in the circulation during normal pregnancy. The renal fraction com- 
prises approximately 25 per cent of the total cardiae output. It is a well- 
known fact that the circulating plasma volume increases by approximately 30 
per cent during normal pregnancy. The recent studies of Rose,'* using direct 
cardiac catheterization, and the semidirect methods of Hendricks’ not only 
confirm but augment the multiple previous studies done with the use of the 
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dye techniques. While the blood pressure does not change significantly dur- 
ing pregnancy, a slight reduction in diastolic pressure does oceur. Cardiac 
output reaches its maximum between the twenty-sixth and thirtieth weeks of 
pregnancy and gradually returns to normal after the thirty-second week. It 
appears that, since the cardiac output does increase significantly during preg- 
naney, there might be other requirements for this increased ecardiae output 
over and above those required by the fetus. It could well be that the require- 
ments of the maternal kidney to excrete waste products reaches its maximum 
at this time, or that an increase in hemodynamic force is required to propel 
the plasma water through the capillaries of the nephron. 


Subjects and Materials 


In an attempt to develop information as to just what happens to renal 
function in normal pregnancy, serial determinations of glomerular filtration 
rate, renal plasma flow, filtration fraction, and creatinine clearance were per- 
formed on a group of normally pregnant subjects. Twenty-two patients com- 
prised the total series. Fourteen patients were initially selected for the serial 
study. All patients were ambulatory and were carrying out their usual nor- 
mal activities. None showed evidence of heart disease, renal disease, or hyper- 
tensive cardiovascular disease, nor was any patient included in the series in 
whom elinical manifestations of toxemia developed. 

Nine normal pregnant patients completed the study and were followed at 
rarying intervals from the seventh week of pregnancy on. In most instances 
the investigations were performed every 4 weeks through the prenatal period, 
on the third postpartum day, and again at 6 weeks post partum. Four patients 
who did not complete the total study had two or more renal function studies 
performed during the pregnancy; 2 of these patients had abortions, the hus- 
bands of the other 2 were transferred from this area. One patient is continuing 
serially at the present time. Isolated single renal studies were performed on 
8 additional patients. None was receiving medication other than the usual 
prenatal supplements. All patients were on the usual prenatal diet for normal 
pregnancy without stringent restrictions, with the possible exception of calo- 
ries. Sinee none of these patients was a hospital patient, it was felt that the 
data obtained on these patients might be more consistent than data obtained 
from patients kept at prolonged bed rest, hospitalized for complicating fea- 
tures, or from patients who had had disease processes which had since returned 
to normal. 

Methods 


A total of 85 clearance studies was performed. All patients were fasting 
at the time of each determination. Each patient received 600 e.e. of water 
orally 2 hours prior to the beginning of each test. A 24 hour urine specimen 
was collected during the 24 hours immediately prior to the determination of 
renal hemodynamics; this 24 hour specimen was procured to measure creatinine 
clearanee. At each visit, simultaneous inulin, PAH, and creatinine clearance 
values were obtained. The filtration fraction was also calculated. 

At the times of the actual determination the bladder was ecatheterized and 
the bladder drained through a multiple-opening catheter which was left in- 
lying for the collection of subsequent urine specimens. The first urine speci- 
men collected was discarded. The first heparinized blood sample of 12 e.e. 
was taken through a No. 18 needle and was used for blanks in subsequent 


chemical determinations. This needle was kept in the vein and the tubing 
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from the infusion pump attached, through which a priming dose of 30 c¢.c. of 
10 per cent inulin was then introduced intravenously, to bring the body to 
a state of equilibration. The sustaining solution of inulin, para-aminohippurate 
and 5 per cent dextrose in water was then administered through the same 
needle, attached to a 3 way stopeock. The infusion was sustained at a con- 
stant rate of 1 ¢.c. per minute, to maintain a controlled plasma level through- 
out the testing periods. 

Twenty minutes later, a No. 18 needle was placed in a vein in the opposite 
arm, with a 3 way stopcock inserted between the glass adapter and the needle 
for the removal of blood specimens. The first blood sample was taken at this 
time. At the same time the bladder was drained; each collected urine speci- 
men was measured and an aliquot saved for laboratory analysis, thus initiating 
the first clearance period. This same procedure was repeated every 20 minutes 
for a total of four to six periods ( a span of approximately 2 hours). 

Blood pressure and pulse rate were determined and recorded. The exact 
time of collection of each specimen was recorded and a complete notation of 
the patient’s reaction and any unusual events in the procedure were noted. 
The number of ecubie centimeters of sustaining solution injected was noted for 
each period (a period consisted of the time from the end of one urine collection 
through the end of the next urine collection). 

The rate of glomerular filtration was measured by inulin clearance. Inulin 
concentration was measured in protein-free filtrate of plasma and in diluted 
urine, by the resorcinol method of Schreiner.** Inulin, a polysaccharide, is 
neither reabsorbed nor excreted in the tubule. When introduced intravenously, 
it is soluble in the plasma water, does not combine with the plasma proteins, 
is filtered with the plasma water at the glomerulus, and is neither added to 
nor removed from the renal tubular fluid. Its clearance is equal to the rate 
of filtration ; thus all inulin filtered at the glomerulus is recovered in the urine. 
Hence, the amount of inulin found in the urine equals the amount of inulin 
filtered and is the same amount in the plasma water as is filtered through the 
glomeruli in one minute. The rate of glomerular filtration can thus be deter- 
mined, since the amount and concentration of inulin are known in one minute’s 
filtrate. 

The renal plasma flow was measured with para-aminohippurate (PAH) by 
the method of Smith.1> A certain portion of the total amount of PAH injected 
is bound to the plasma protein while the remainder is in free solution in plasma 
water with which it can pass through the glomeruli with the glomerular fil- 
trate. At the proximal convoluted tubule, PAH enters the cell and is trans- 
ferred through it by a physicochemical mechanism. It is then secreted by the 
tubules into the tubular fluid and exereted in the amount equal to the concen- 
tration in the plasma water as the circulating plasma passes through the 
tubules during the period of exeretion. PAH, at low plasma levels, is praec- 
tically completely removed from the renal arterial blood in one circulation 
through the kidneys and the clearance of these substances is identical with 
the rate at which blood itself is circulated through the kidney. Thus, the 
renal exeretion of PAH oceurs not only by glomerular filtration but also by 
tubular excretion. 

Endogenous creatinine was measured in serum and urine by modifications 
of the method described by Peters.*® 


Results 


Glomerular Filtration Rate—Fig. 1 shows the values of the glomerular 
filtration rate found in all patients studied throughout pregnancy. Not only 
are the actual values of each test depicted, but the mean value and trend as 
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each individual pregnancy advanced are also graphically represented. The 
trend of a progressive decrease in the glomerular filtration rate as pregnancy 
continues becomes more obvious when these average values are studied. In 
order to determine possible differences in values among patients not consecu- 
tively evaluated, the serial study group is augmented by additional patients 
comprising a group on whom random ‘‘spot’’ studies of renal hemodynamics 
were performed. Fig. 2 shows the average values obtained in the patients 
studied serially from early pregnancy through the late puerperium and a com- 
parison of our values with those reported by other authors. These values are 
also compared with the normal nonpregnancy level of 108 ¢.c. per minute. 

As early as the seventh week, the glomerular filtration rate was elevated 
to levels as high as 167 ¢.c. per minute. This represents an increase of 60 per 
cent above the nonpregnancy rate. During the latter part of the first third 
of pregnancy, the glomerular filtration rate begins a steady decline, yet re- 
mains above the normal nonpregnaney level during this trimester. 


GLOMERULAR FILTRATION RATE 
(NORMAL PREGNANCY) 


~ 
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e Serial 
« “Spot” 
o——O Average of Serial 
O-----0 Average of Serial plus “Spot” 


20 24 28 
WEEKS OF GESTATION 
Fig. 1.—Glomerular filtration rates determined during normal pregnancy. The solid line 


represents the group of patients upon whom serial determinations were done through preg- 
nancy. The dotted curve represents the average of the serial and the “spot” patients. 


The decrease in the rate of filtration of plasma water at the glomerulus 
continues during the middle third of normal pregnancy, eventually attaining 
values somewhat below those of the normal nonpregnant female, and persisting 
thus until the time of delivery. After delivery the glomerular filtration rate 
rises abruptly, reaching an average value of 130 ¢.c. per minute by the third 
postpartum day. This increase is associated with and is possibly responsible 
for the postpartum diuresis. By the sixth week post partum, the glomerular 
filtration rate has returned to levels approximating those found during the 
last trimester of pregnancy. 

Renal Plasma Flow.—Renal plasma flow as measured by para-aminohip- 
purate clearance in the 9 serially studied patients and the “spot” determinations 
are illustrated in Fig. 3. The average values of the entire group are presented 
in Fig. 4 and are compared with the values of other authors. Here, too, high 
values of renal plasma flow were attained in early pregnancy, also 60 per cent 
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above our normal nonpregnaney level of 599 ¢.c. per minute. This latter value 
coincides almost exactly with that obtained by Homer Smith.'’ These early 
elevations persist during the first trimester of pregnaney, then gradually de- 
eline to the normal nonpregnaney range during the middle trimester. The 
progressive depression in renal plasma flow continues, even though within the 
normal nonpregnancy range, until about the thirty-sixth week of pregnancy, 
at which time the values fall to slightly below the average figures for the nor- 
mal nonpregnant patient. 

In a pattern similar to that of the glomerular filtration rate, renal plasma 
flow rises during the early postpartum period, reaching normal levels by the 
third postpartum day. Unlike the glomerular filtration rate, the renal plasma 
flow not only attains normal nonpregnancy levels by the third postpartum day 
but also remains at essentially the normal nonpregnancey level throughout the 
entire puerperium. 


GLOMERULAR FILTRATION RATE 
(COMPARATIVE VALUES) 


R 
§ Normal Pregnant Normal Non-Pregnant 
Welsh, Wellen, Taylor Smith, H.W. 
@ Bonsnes and Lange deAlvarez 
501 Bucht, H. 
e @ Sohar, et al. 
* 4 Sims and Krantz 
deAlvarez 


24 
WEEKS OF GESTATION 


+ 
8 40 Less than 6 Weeks 
' 6 Days Post Partum 
| Post Partum 


32 


Fig. 2.—A comparison of our values for the glomerular filtration rate with those stated 
by other authors. It is noted that our figures show a progressive decline in glomerular filtra- 
tion rates and that all figures for the most part, are lower than those usually quoted. 


Filtration Fraction—The values of the filtration fraction, representing 
the ratio GE R/RPF, are demonstrated in each individual pregnancy in Fig. 
). The average values for the serial, as well as for the total group illustrate 
a remarkably consistent trend as pregnancy advances. During early preg- 
nancy, the filtration fraction assumed values lower than normal, reaching 
levels as low as 14 per cent; the reduced values persisted until the latter part 
of the second trimester. Normal nonpregnanecy values were attained early 
during the last trimester of pregnancy and maintained throughout the remain- 
der of pregnancy. At the third postpartum day, the filtration fraction had 
continued to rise, reflecting the increase in glomerular filtration. 

Creatinine Clearance.—During the 24 hours immediately preceding each 
test of inulin and PAH clearance, all urine was collected for creatinine clear- 
ance; a simultaneous blood specimen was also taken. Even though creatinine 
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TABLE I, STATISTICAL ANALYSIS 07 DYNAMIC 


GROUP II 
SE( OND T RIMESTER ( 17-28 Wap TRIME: 


GROUP I 
FIRST TRIMESTER (0-16 WEEKS) 
NO. OF | | 
DETERMI- | 
PATIENTS | NATIONS MEAN 


Inulin clearance (c.c./min. 11 14 133.2 14.2 | 17 34 108.2 
/1.73m.2) +4.28 +4.57 


nO. OF NO. OF 
| DETERMI 
| PA TIENTS | NAT IONS MEAN ITS| NAT 


| 
| 
| 


Creatinine clearance (c.c./ 10 13 a 23.! 17 107.7 
min./1.73m.? ) +6.62 


Renal plasma flow (c.c./ 11 731 
min./1.73m.2) +394 


15.80 


Filtration fraction (%) 1] 
+1,04 


RENAL PLASMA FLOW 
(NORMAL PREGNANCY) 


Serial 
“Spot” 
o——O Average of Serial 
O-----0 Average of Serial plus “Spot” 


20 24 28 
WEEKS OF GESTATION 


Fig. 3.—Renal plasma flow is depicted for all patients followed in our study. The solid 
line represents the average of the patients serially studied. The broken curve represents a 
combination of the patients studied serially as well as those upon whom “spot” studies were 
done. 

A progressive decline beginning early in pregnancy continues throughout the total length 
of pregnancy. 


clearance does not provide as accurate or as uniformly quantitative informa- 
tion relative to glomerular function as does inulin clearance, it does give some 
information as to the trend of renal function during pregnaney. The values 
as well as the trend are noted in Fig. 6. It is noted that increased creatinine 
clearance occurs during early pregnancy, followed by a subsequent reduction. 
During the remainder of pregnancy, the pattern of creatinine clearance was 
similar to that of inulin clearance. In the puerperium, both early and late, the 
trend of the two curves was identical. 
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pyNAMICS DURING NORMAL PREGNANCY 


GROUP III 


GROUP IV. 


RENAL GLOMERULOTUBULAR MECHANISMS IN PREGNANCY 


“GROUP V 


) TRIMESTER (29-40 WEEKS ) LESS THAN 6 DAYS POST PARTUM | 6 WEEKS POST PARTUM 
——_— | | NO. OF | | NO. OF 
DETERMI- | DETERMI- | DETERMI- | | 
NTS | NATIONS MEAN PATIENTS | NATIONS | MEAN PATIENTS | NATIONS MEAN 
20 104.9 26.8 10 10 129.5 7.2 7 7 96.7 14.8 
+8.93 +2.27 +5.59 
20 101.4 17.8 9 9 107.1 17.0 7 7 73.7 19.6 
+5.93 +5.68 +7.41 
20 558 151 10 10 598 104 7 7 605 119 
+50.8 +32.9 +45.0 
20 9.52 3.4 10 10 22.23 4.1 7 7 15.83 1.6 
+1.30 +0.59 
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Fig. 4.—Renal plasma fl 
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occurs, the 


Statistical Analysis —All data were subjected to statistical analysis and 
are presented in Table I. The number of patients and number of determina- 
tions are noted for each type of clearance, including mean, standard error of 


the mean, and standard deviation. 


When further analyzed by the “F”’ test, 


a comparison of the first-trimester values of the glomerular filtration rate 
and the renal plasma flow with the values obtained in the second trimester, 
third trimester, and 6 weeks post partum reveals the differences to be statis- 
tically significant. Similar comparisons of creatinine clearance show no statis- 


tically significant differences, however. 
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FILTRATION FRACTION 
(NORMAL PREGNANCY) 


Serial 

"Spot" 

Average of Serial 

Average of Serial plus “Spot” 


PERCENT 


WEEKS OF GESTATION 


Fig. 5.—The filtration fraction (the relation of the glomerular filtration rate to the 
renal plasma flow) is averaged in the solid curve for the patients studied serially. The broken 
curve indicates a combination of the patients followed serially and the group upon 
“spot” studies were performed. 


A progressive rise occurs as term is approached. 


whom 


CREATININE CLEARANCE 
(NORMAL PREGNANCY) 


e Serial 
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4 8 12 16 20 24 28 
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Fig. 6.—Creatinine clearance rates determined during normal pregnancy. The solid line 
represents the group of patients upon whom serial determinations were done throughout preg- 
nancy. The dotted curve represents the average of the serial and the ‘“‘spot’’ determinations. 


Comment 


Even though the observations made by us do not permit definite state- 
ments as to the cause of the mechanisms involved during normal pregnancy, 
the results do indicate the pattern at varying intervals during the same preg- 
nancy in the same patient. The precise alterations in each mechanism depend 
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upon so many simultaneously operating variables that their explanation needs 
continued investigation. An increase in systemic blood pressure constitutes 
a plausible explanation for an increase in glomerular filtration rate in some 
cardiac abnormalities; however, no such increase was noted in our patients, 
nor is a rise in mean arterial blood pressure a feature during normal preg- 
nancy. While an increase in venous pressure does occur in normal pregnancy, 
it does not do so until late pregnaney. Antecubital and femoral vein pressures 
have been shown to be normal during early pregnancy. Even though it has 
been shown that there is no inerease in peripheral venous pressure, it is not 
known whether venous capillary pressure is increased during normal preg- 
nancy. 

Possibly the increase in the glomerular filtration rate during early preg- 
naney might most logically be explained on the basis of dilatation of the 
afferent glomerular arteriole, with resultant increase in intraglomerular pres- 
sure. Mild constriction of the efferent glomerular arteriole might also be 
postulated as the basis for an increase in glomerular filtration. On the basis 
of our investigation this appears to be a temporary phenomenon, inasmuch 
as the glomerular filtration rate does not remain elevated for any prolonged 
period of time. 

The progressive decline in the glomerular filtration rate during normal 
pregnancy, as noted among our subjects, does not lend itself to easy explana- 
tion. Since the elevation in the glomerular filtration rate occurs at a time 
when the level of circulating chorionic gonadotropin is highest, it might be 
postulated that the increased glomerular filtration rate in early normal preg- 
naney is on this basis. As the titer of the chorionic gonadotropin decreases, 
a simultaneous increase in circulating steroids occurs during normal preg- 
nancy. It is now known that, among these, the 17-hydroxycorticosteroids also 
are elevated as pregnancy advances. It is generally considered that these are 
of placental origin and may also play a role in renal vascular changes during 
pregnancy. 

With the decreased systemic blood pressure which oceurs in most preg- 
nancies a reduction in filtration pressure probably occurs simultaneously. Even 
though this change in systemic blood pressure is not significant, it is known 
that the pressure in the peripheral vascular bed is reduced during normal 
pregnancy. Also during normal pregnaney an increase in peripheral cirecula- 
tion oceurs so that possible compensatory afferent arteriolar vasoconstriction 
may oceur. If renal vasoconstriction occurs, it is likely that it would be gen- 
eralized and that efferent arteriolar vasoconstriction would occur simulta- 
neously. To cause such degrees of vasoconstriction, however, other evidence 
of arteriolar vasoconstriction should be present but this is not found in nor- 
mal pregnancy. Furthermore, as the requirements of the placenta and the 
peripheral circulation create increased demands on the ecardiae output, it is 
conceivable that shunting of blood from the kidney oceurs and that efferent 
glomerular vasoconstriction attempts to maintain homeostasis. 

The high renal plasma flow noted in early pregnaney might best be ex- 
plained on the basis of an inereased cardiac output during pregnancy. The 
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eurve of cardiac output has been plotted for normal pregnancy with the use 
of dye injection methods; even the more recent direct methods of determining 
eardiae output have shown the curve to be similar. Later in pregnancy, partie- 
ularly during the middle trimester and especially about the twenty-eighth 
week, it seems that the needs of the peripheral vascular bed and the fully de- 
veloped placenta account for the known increased cardiac output. These re- 
quirements probably account for the reduction in the renal fraction at this 
time. Inasmuch as the needs of the placenta, fetus, and the peripheral cireu- 
lation continue and the eardiae output begins to decrease during the last tri- 
mester of pregnancy, these could well account for the progressive decrease in 
renal plasma flow as noted among our group. 


During the first two trimesters of pregnancy the filtration fraction remains 
low. The increase in filtration fraction which occurs in the last trimester of 
pregnancy must imply increased tubular activity. While the glomerular filtra- 


tion is maintained at a fairly constant level during the last third of pregnancy, 
renal plasma flow continues to decline. Analysis of these factors in normal 
pregnancy seems to indicate that the increased fraction of the circulating ( 
plasma filtered at the glomerulus results in a proportionate increase in tubular 
reabsorption of water and electrolyte. r 
a 
Summary t 
When compared with existing data, our findings of renal glomerulotubular y 
patterns during normal pregnancy seem to be in conflict with those cited in a 
most reports. Perhaps it is significant to note that most of the existing litera- t 
ture does not deal with serial determinations of renal hemodynamies performed s 
in the same patient at different intervals throughout the same pregnancy. The 
explanation that apprehension during the first examination is responsible for n 
the elevated glomerular filtration rate cannot be confirmed, since the values 
obtained among the ‘‘spot’’ determinations were comparable to those obtained - 
from patients studied serially. All our patients were ambulatory, were carry- a 
ing out their usual normal activities, and were not placed on restrictive diet D 
or intake. The constant-infusion technique was used throughout and a uni- e 
form concentration of the testing agents maintained by intravenous adminis- th 
tration of all testing agents. Diuretics or other artificial means to produce pI 
conditions different from those ordinarily seen in the normal pregnant patient ss 
were not utilized. el 
The reduced glomerular filtration rate and renal plasma flow in the nor- he 
mal pregnant patient may well permit the increased tubular reabsorption, not 
only of water but of sodium as well. This then appears to establish a perfect pr 
prelude for an increase in the sodium space and therefore for the development on 
of toxemia of pregnancy with its characteristic edema. It seems that, from - 
these studies, most patients could well be on the brink of developing some “ 
degree of pre-eclampsia during what is supposed to be an apparently normal th 


pregnancy. 
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Conclusions 


1. During the first trimester of pregnancy, the glomerular filtration rate 
is increased by 50 to 60 per cent above the normal nonpregnancy level. 

2. Beginning early in the second trimester of pregnancy, the glomerular 
filtration rate progressively declines, gradually reaching a level below that 
of the normal nonpregnant patient. 

3. Throughout the last trimester of pregnancy, the glomerular filtration 
‘ate is maintained at a level slightly below the average level of the normal non- 
pregnant patient. The decrease in glomerular filtration rate during the second 
and third trimesters is statistically significant when compared with that of 
the first trimester. 

4. A sharp rise in glomerular filtration rate occurs at the third postpartum 
day, but by the sixth week post partum the glomerular filtration rate has re- 
turned to the level found at term. 

5). During the first trimester of pregnancy renal plasma flow is elevated 
60 per cent above the normal nonpregnancy level. 

6. During the second trimester of pregnancy, a progressive reduction in 
renal plasma flow occurs, even though the values remain above those of the 
average nonpregnant patient. This fall begins at the onset of the second 
third of pregnancy and continues to decrease until term. From the thirtieth 
week to term, the values for renal plasma flow remain consistently below the 
average values of the normal nonpregnant patient. Renal plasma flow returns 
to the normal nonpregnancy level by the third day post partum and remains 
so through 6 weeks post partum. 

7. The filtration fraction is reduced during the first two trimesters of preg- 
nancy but increases during the last trimester. 

8. Creatinine clearance increases only during the first trimester of preg- 
nancy. This elevation is not sustained; the values drop and remain at levels 
slightly below the normal nonpregnancy level throughout the remainder of 
pregnancy. Even though the trend of creatinine clearance during pregnancy 
follows much the same pattern as that of inulin clearance, a comparison of 
the results obtained during one trimester with those of other trimesters of 
pregnancy reveals no statistically significant difference. Creatinine clearance, 
on the basis of our findings and when compared with the more accurate inulin 
clearance, cannot be considered as a reliable measure of the changes in renal 
hemodynamics during normal pregnancy. 

9. Renal function, as studied by us, does undergo changes during normal 
pregnancy and in the early puerperium. These alterations in renal function 
seem to be related to the sodium and water retention known to oceur in nor- 
mal pregnaney. Because the changes in renal function during normal preg- 
haney can be related to accompanying hormone changes, it is suggested that 
the changes in renal hemodynamics during normal pregnancy are mediated 
by humoral influences. 
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LONG-RANGE STUDIES OF THE BIOLOGIC BEHAVIOR 
OF THE HUMAN UTERINE CERVIX*; 


III. Squamous Metaplasia 
R. pE ALvAREZ, M.D., Davin C. Ficcr, M.D.,** 


Davin V. Brown, M.D.,*** anp Kari J. May, M.D., 
SEATTLE, WASH. 


(From the Departments of Obstetrics and Gynecology and of Pathology, University of Wash- 
ington School of Medicine) 


VARIETY of pathological alterations in the cervical epithelium has long 

been recognized. Perhaps the most common of these is now generally 
termed squamous metaplasia.t We have selected this term as being not only 
the most precise and descriptive, but also as the most widely accepted current 
designation for this condition. Recent concern with the early diagnosis of 


f cancer and recognition of the importance of in situ changes have led to re- 
newed interest in the significance of squamous metaplasia in the epithelium 


of the uterine cervix. It is the purpose of the present report to clarify some of 
the assumptions often associated with this epithelial alteration. By studying 
sequential biopsy material, it was considered possible to determine its 
prevalence in presumably healthy women, the importance of a wide variety 
of possible etiological factors, and the implications of the squamous metaplasia 
with particular reference to its role as a precursor of cancer of the cervix. 
Metaplasia may be defined as the appearance of normal cell types in loca- 
tions where they do not normally oceur. The endocervical canal is only one of 
the locations where the replacement of columnar cells by squamous elements is 
observed; this process is known to oceur also in the respiratory, gastroin- 
testinal, and genitourinary tracts. Discussions of the cervical manifestations 
of this condition have been unduly complicated by failure to distinguish 
clearly between the two distinct situations in which squamous metaplasia may 
occur in the cervix. In one instance, there is the change which results from 
the healing of erosions on the portio vaginalis of the cervix which Stoddard”* 
has clearly described and termed “endocervical ectopia,” after Hinselmann.'° 
Metaplasia in this location is to be differentiated from that occurring in the 


*Supported in part by a grant-in-aid from the United States Public Health Service and 
from Initiative 171 Funds. 
+Address of the Guest Speaker at the Thirteenth Annual Meeting of the Society of Obste- 
tricians and Gynaecologists of Canada, Banff, Alberta, June 22, 23, and 24, 1957. 
**American Cancer Society Clinical Fellow in Gynecology. 
***Pathologist, Veterans Administration Hospital, Seattle, Wash. 


tNumerous other designations have been employed for this condition including epi- 
dermidization, epidermidalization, and epidermoidization. We do not propose to discuss the 
merits of any of these inasmuch as they all appear equally objectionable, since they are not 
only awkward but imply a false relationship to epidermis or skin. 
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endocervical canal where islands of squamous-type cells may replace columnar 
elements. It is with the latter lesion that we shall be dealing in the present 
study. 

The old and recent literature contains much discussion on the histogenesis 
of this change. The importance of the early work of R. Meyer’® *® should be 
recognized as probably marking the beginning of our understanding of the 
problem. It should be borne in mind, however, that he was concerned with the 
epithelial changes in erosion as well as with those within the endocervical 
canal. In the latter location, Meyer felt that the squamous epithelial cells 
which replaced the normal columnar cells arose from “remainders of the basal 
cell row,” left by the receding vaginal sinus epithelium which he demonstrated 
to oceupy the cervical canal during early fetal life. This concept of origin 
denied that there was any true change of cell type or “metaplasia” as defined 
above. More recent investigators, notably Carmichael and Jeaffreson,*° as 
well as Auerbach and Pund,? have challenged Meyer’s thesis. They have 
traced the origin of the endocervical squamous cells to undifferentiated ele- 
ments which occur beneath the normal columnar cells. These basal or reserve 
cells are regarded as primitive in type with multipotent capacity to develop 
into either squamous or columnar eells. As a result of our own studies, we 
hold this same view, and therefore regard the process as one of squamous 
metaplasia. 

Although the question of histogenesis has been rather extensively investi- 
gated, the problem of the etiology of endocervical squamous metaplasia stil] 
remains largely unsolved. Numerous factors—humoral, microbial, and me- 
chanical—have been regarded as responsible for the change, but definite 
cause-and-effect relationships have proved difficult to establish. Auerbach and 
Pund,? in 1945, made a comprehensive attempt to evaluate the possible sig- 
nificance of such factors as race, age, parity, cervicitis, lacerations, and men- 
strual history. Similar but less extensive correlations were attempted earlier 
by Carmichael and Jeaffreson.*® The latter were able to discover no rela- 
tionship between metaplasia and race, parity, menstrual history, gross features 
of the cervix, cervicitis, other pelvic disease, or stage of the endometrial cycle. 
A positive relationship with age was claimed, with an increase in metaplasia 
in the older age groups. Auerbach and Pund felt that inflammation played 
an important role in the genesis of metaplasia although this was not clearly in- 
dicated in their figures. In our present study more comprehensive correlations 
are possible on the basis of the extensive clinical, histologic, and cytologic 
data available on each patient. 


The question of the prevalence of metaplastic changes in the cervical 
epithelium has also received attention from earlier workers. The frequency 
with which this change has been found has varied, as would be expected, with 
the nature of the material available, the care with which it has been studied, 
and the criteria established for its recognition. Carmichael and Jeaffreson, in 
their study of 334 entire cervices, found metaplasia in 41 per cent. In serial 
block studies of 100 consecutive cervical specimens, Auerbach and Pund were 
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able to demonstrate metaplasia in 72 instances. In a study of 400 entire 
cervices, Howard, Erickson, and Stoddard" recorded squamous metaplasia of 
the endocervical epithelium in 83 per cent. These rates are much higher than 
those reported from biopsy studies by Fluhmann,' 5 per cent of 1,195 biopsies; 
or Schmitz, McJunkin, and Macaluso,” who found the change in 20 per cent. 
Our rate which is also based on biopsy material falls between these two ex- 
tremes. 


Fig. 1.—Endocervix with prominent proliferation of undifferentiated basal cells beneath 
glandular epithelium. 
If the presence of squamous metaplasia in the uterine cervix has any real 
importance, one would presume it to be as a precursor of cancer. Earlier 
workers, notably Meyer,’ *° regarded metaplasia as a benign change associ- 
ated with the healing process, as in erosions or cervicitis. In more recent 
studies, metaplasia has been viewed as a lesion which might eventually develop 
into cancer, at least in some eases. The suggestion that a relationship between 
squamous metaplasia and carcinoma in situ does exist has recently been made 
by Howard, Erickson, and Stoddard. The conclusions of these latter authors 
are based on careful study of adequate material and appear to represent a 
reasonable view of the problem as it stands today. 

The period covered by the present report represents only the initial 4 
years of our study for which full statistical data are available. For this reason 
the number of new cases of cervical carcinoma which have appeared has been 
small. As the study progresses and more of these appear, we plan to review 
all of the accumulated data—histologic, cytologic, and clinical—in each in- 
stance with particular attention to the precise interrelationships of squamous 
metaplasia, atypical epithelial hyperplasia, and carcinoma of the cervix. This 
will form the subject matter of a subsequent report. 
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Materials and Methods 


The original study group consisted of 954 presumably healthy asympto- 
matic women chosen from two sources: One group was composed of volun- 
teers from the Seattle area; the second group was obtained from a large state 
mental institution. The project was initiated in 1951 and patients have been 
subsequently followed with regular periodic re-examinations. It was consid- 
ered that the majority of each group represented a geographically stable 
population; a preliminary report of this work appeared in 1955,° based on a 
partial analysis of histologic data through the first five examinations. A com- 
prehensive report fully outlining the methodology of the study and bringing 
this work up to date has been subsequently published.° 

All patients were examined in accordance with the standards previously 
described.® All historical, histologic, and cytologic data were recorded on 
IBM punch ecards. Because of the uncertain relationship of metaplasia to 
many clinical features, the following factors were determined, recorded, and 
correlated with metaplasia, and statistically analyzed for their significance: 


Statistical Data Time of last pregnancy 
Age Physiologie or surgical menopause 
Race History of leukorrhea 
Marital status History of bloody discharge 
Height 
Weight Physical Findings 
Body type Characteristics of breasts 
Age at menopause Enlarged inguinal nodes _ 
Appearance of external genitals 
Personal History Vaginal discharge 
Gravidity Clinical parity of cervix 
Parity Erosion, cervicitis, or cervical eversion 
Age at menarche Bleeding on contact 
Length of menstrual flow Characteristics of cervical mucosa 
History of venereal disease Mobility, contour, and consistency of cervix 
Consistency of vaginal discharge Size of uterine fundus 
Family history of cancer Contour, consistency, and position of 
Type of birth control used fundus and adnexa 
Cireumcision of husband Cul-de-sae pathology 
History of previous cervical surgery Rectal pathology 


Types of douches 
Type of menses 
History of irregular bleeding 


Histology of Squamous Metaplasia 


Our histologic material consisted of biopsies taken from the vicinity of 
the squamocolumnar junction and our observations on the morphology and 
histogenesis of squamous metaplasia have been made on cases in which this 
change was seen in the endocervix. Others* * * 17 have studied this problem, 
utilizing entire cervices which permitted a more complete evaluation, particu- 
larly with reference to alterations in the relationships of squamous and 
columnar epithelium on the portio vaginalis. 

Although often found in association with obvious inflammation, erosion, 
or malignancy, squamous metaplasia is also frequently found in “clinically 
normal” cervices. Microscopically, the lesion is characterized in its initial 
stage by the proliferation of squamous epithelial cells beneath the normal 
columnar-cell lining of the endocervical canal and its glands. Later there is 
often complete replacement of columnar epithelium by squamous elements. 
Although it usually begins at the squamocolumnar junction, the squamous pro- 
liferation may involve rather extensive areas of both surface and glandular 
epithelium. Disruption of the normal epithelial pattern may produce a picture 
which superficially simulates that of invasive carcinoma. 
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We feel, with Carmichael and Jeaffreson, that the islands of squamous 
metaplasia in the endocervix are derived from undifferentiated basal cells 
which frequently appear beneath the overlying columnar epithelium (Fig. 1), 
suggesting that these are probably primitive elements or “reserve cells.” As 
such, they are capable of regenerative proliferation and differentiation into 
columnar or squamous cells. When this development is along squamous lines 
the overlying columnar cells are elevated and may become flattened and 
eventually disappear giving rise to the picture of fully developed squamous 


Fig. 2.—Extensive squamous metaplasia involving both surface and glandular epithelium near 
the squamocolumnar junction. 


metaplasia. Since the columnar epithelium on the endocervical surface is con- 
tinuous with that of the subjacent glands, it is not surprising that the latter 
are also frequently involved (Fig. 2). In this study it has been our practice 
to code as “metaplasia” only those biopsies clearly showing squamous-cell 
differentiation in the endocervical epithelium. Although a note was made as 
to whether the change was on the surface, in glands, or both, and the eases so 
coded, this differentiation was not felt to be of great significance, since it was 
usually possible to demonstrate both glandular and surface metaplasia if a 
sufficiently large number of sections was studied. 
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Cytology of Squamous Metaplasia 


From among a representative group of patients showing histologic meta- 
plasia, an attempt was made to determine whether there was a characteristic 
cytologic pattern for metaplasia apparent on simultaneously obtained vaginal 
smears. A cellular pattern did initially evolve displaying basal or parabasal 
cells with thick basophilic cytoplasm, often vacuolated, with prominent peri- 
nuclear halos that exhibit a faint eosincvhilic overeast. These cells have been 
similarly described by others** as associated with squamous metaplasia. In 
our experience, however, this cell was not limited to patients who showed 
histologic metaplasia and perhaps represents an inflammatory change not 
specific for metaplasia. Statistical correlation has failed to show any rela- 
tion between the classification of the vaginal smear and the presence or ab- 
sence of metaplasia. 


‘PREVALENCE OF METAPLASIA ON THE FIRST 
EXAMINATION 


x 
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AGE 


Fig. 3. 


Results 


Biopsies containing no endocervical epithelium. were regarded as un- 
suitable for the diagnosis of metaplasia. Approximately 45 per cent of the 
biopsies taken during the first five examinations were so diagnosed as 
“eetocervix.” These cases have been eliminated from consideration in sub- 
sequent calculations and the prevalence of metaplasia has been determined 
only in relation to the biopsies considered “suitable” for such diagnosis, i.e., 
those containing recognizable endocervical glandular elements. 

Of all biopsies taken at the first examination, 29.6 per cent showed 
squamous metaplasia of the cervix. At each of the next five examinations, 
metaplasia consistently appeared in between 25 and 30 per cent of all biopsies 
taken. When only the 1,438 biopsies (during the first five examinations) suit- 
able for the diagnosis of metaplasia were considered, however, 729 revealed 
surface or glandular metaplasia of the cervix. The calculated prevalence of 
metaplasia for the first of the five examinations was 50.7 per cent (Table !). 
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The prevalence of metaplasia on each of the subsequent examinations was 
found to be constant. Among the group of patients who exhibited this change 
on the first examination, the prevalence of metaplasia in subsequent biopsies 
appears to rise. On the fifth examination, the process occurred in the cervices 
of 2 out of every 3 patients examined. Where no metaplasia was demon- 
strated in the initial examination, the prevalence at each follow-up examina- 
tion approached but was still slightly less than that of the total group. 


TABLE I, PREVALENCE OF METAPLASIA IN VARIOUS PATIENT GROUPS* 


PERCENTAGE OF 
aw 1st | 2ND | 3RD | 4TH | 5TH 
Total group 50.7 48.9 54.0 52.1 
Patients with metaplasia on 

first examination 100.0 54.0 61.2 61.1 
Patients normal on first ex- 


amination 0.0 46.9 44.1 51.1 


*Excluding diagnosis of ectocervix. 


It appears, then, that whenever a given biopsy shows normal epithelium 
or metaplastic epithelium, the chances are rather good that the next satisfac- 
tory biopsy will reveal metaplasia. This could mean that the lesion in ques- 
tion has a high incidence and persists only a short time. On the other hand, 
the frequency with which we have found the lesion is much less than that 
noted by Auerbach and Pund and by Howard, Erickson, and Stoddard, who 
had the entire cervix available for microscopic study. This would imply that 
the biopsy technique as employed in our study might often miss a very highly 
prevalent lesion. 

Age.—Of the entire group of patients, the youngest was 14 years old, 
the oldest 83 years. The age distribution of those with metaplasia is of in- 
terest. In the 10 to 19 year age group, 57.2 per cent of 28 patients were found 
to have metaplasia, while in the 20 to 29 year age group the incidence was 68.2 
per cent of 88 patients. After the third decade, the prevalence dropped gradu- 
ally until, in the 60 to 69 year age group, only 40.7 per cent of 27 patients dem- 
onstrated metaplasia. The data on age distribution appear to be highly sig- 
nificant (Table Il). Statistical analysis of grouped age brackets, however, 
demonstrates (Fig. 3) that the significance of age in relation to the occurrence 
of metaplasia applies only to patients below the age of 40 years. Once the age 
of 40 years is reached, age per se has no further bearing on the prevalence 
of this condition. 

Pregnancy.—In a preliminary review of the data, a significant relationship 
between the influence of recent pregnancy and the prevalence of metaplasia 
seems apparent. Among the 76 patients pregnant within 4 years of examina- 
tion, 65.7 per cent were found to have metaplasia, while 49.5 per cent of 121 
nulligravid patients were found to have metaplasia. Mathematical analysis 
confirmed the original observation with a probability of less than 2 in 100 that 
this distribution would occur by chance. Of 124 patients who had been preg- 
nant 5 years or more prior to examination, 41.2 per cent were found to have 
metaplasia. This latter figure differs significantly from that of the more re- 
cently pregnant patients, but did not offer any statistically significant varia- 
tion from that of the nulligravid patients. The average ages of the patients in the 
three groups differed rather markedly, however; analysis of these data within 
the individual age groups demonstrates a lack of statistical significance. The 
prevalence of metaplasia in the nulligravid patient, in the recently pregnant 
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patient, or in patients not pregnant during the last 5 years is merely a reflee- 


tion of the age of the patient group studied. Thus, the occurrence of preg- 
nancy in these instances exerts no influence on the prevalence of metaplasia. 


Further analysis indicated a similar lack of correlation between the prevalence 


of metaplasia and the clinical appearance of the cervix relative to parity. 


TABLE II. DISTRIBUTION OF PATIENTS IN SEVERAL OF THE MORE IMPORTANT CLINICAL GROUPS 


(First EXAMINATION ) 


% OF TOTAL| 


WITH 
HISTORY AND PHYSICAL META- NO META- META- | PROBA- | SIG 
EXAMINATION PLASIA PLASIA | TOTAL PLASIA BILITY | NIFICANT 
Age— 
10-19 16 12 28 57.2 
20-29 60 28 88 68.2 
30-39 91 84 175 52.0 
40-49 46 60 106 43.4 
50-59 26 45 71 36.6 
60-69 11 16 27 40.7 .001 Highly 
70+ 2 2 2 
Menopause.— 
Premenopausal 194 149 343 56.6 
Postmenopausal 28 50 78 35.9 001 Highly 
Pregnancy.— 
Never pregnant 60 61 121 49.5 
Pregnancy within 4 years 50 26 76 65.7 <.02 Yes 
Pregnancy over 4 years 
ago 51 73 124 41.2 2 No 
Breasts.— 
Normal 213 193 406 52.5 
Atrophie 22 29 51 43.1 
Hypertrophic 7 17 24 29.2 02 Yes 
Eversion of Cervixr.— 
No eversion 210 216 426 49.3 
Eversion 39 22 61 64.0 .02 Yes 
Contour of Uterus.— 
Normal 181 148 329 55.0 
Irregular 22 32 54 40.7 05 Yes 
Marital Status.— 
Single 46 43 89 51.6 
Married 117 102 219 53.4 Be No 
Circumcision.— 
Husband circumcised 48 35 83 96.5 
Husband not circumcised 23 18 41 54.2 8 No 
Parity.— 
0 74 72 146 90.6 
i-iv 140 130 270 51.9 
Vv or over 18 14 32 56.2 8 No 
Lacerations.— 
Lacerations 90 79 169 56.5 
No lacerations 159 169 328 48.5 3 No 
Erosion.— 
Erosion 103 87 190 54.3 
No erosion 146 150 296 49.2 2 No 
Cervicitis.— 
Cervicitis 96 82 178 54.0 
No ecervicitis 153 156 309 49.6 3 No 
Series.— 
WSH series 196 186 382 51.3 
University series 54 61 115 46.9 3 No 


Menopause.—Metaplasia was found on the first examination in 56.6 per cent 
of 343 premenopausal women and 35.9 per cent of 78 postmenopausal women. 
This difference in distribution seems significant (Table II). 


When subjected to 
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statistical analysis, however, this significance coincides only with the factor of 
age. While metaplasia is generally less prevalent in the postmenopausal woman, 
this seems to be so only because she is in an older age group. The actual cessation 
of menses is unrelated to the occurrence of metaplasia within any given age group 
distribution. No relationship could be found between metaplasia and age at 
menarche, age at menopause, type of menopause (physiologic or surgical), type 
of menstrual flow, length of menstrual cycles, duration of flow, or history of 
intermenstrual bleeding. 


Appearance of the Cervix.—Of 61 patients with clinically everted cervices, 
64 per cent were found to have metaplasia, while this was true of only 49.3 
per cent of 329 patients without cervical eversion. This difference is signifi- 
eant. These data were analyzed in relation to the known variation in the 
prevalence of metaplasia by age groups and it could be further demonstrated 
that this significance was limited to patients between the ages of 20 and 50. 
In the remainder of the patients the presence of eversion of the cervix had 
no relation to the prevalence of metaplasia. This influence of eversion was 
barely significant in the 30 to 39 and 40 to 49 year age groups (probability 
of 0.05 of occurrence by sampling error) but highly significant in the 20 to 29 
year age group (.006 probability. Briefly, it appears that in women of the 
younger menstrual age the prevalence of metaplasia is increased in the pres- 
ence of cervical eversion. No relationship could be found between metaplasia 
and the clinical parity of the cervix, lacerations, clinical cervicitis, erosions, 
bleeding on contact, or the type of cervical mucosa (normal, atrophic, telan- 
giectatic). 

Other Uterine Disease.—Fifty-five per cent of 329 patients with a normal 
uterine contour and 40.7 per cent of 54 patients with irregular uterine con- 
tour were found to have metaplasia. Although these data also suggest statis- 
tical significance when considered alone, they do bear a strong coincidental 
relation to the age group distribution prevalence. Contour of the uterus in 
itself, however, is not related to the occurrence of metaplasia to a significant 
extent. No relation could be found between metaplasia and size or position of 
the uterus, abnormal cervical mobility, adnexal, cul-de-sac, or rectal pathology. 


Other Factors.—Statistical analysis revealed that the apparent relation- 
ship between breast size and the prevalence of metaplasia was, again, merely 
a reflection of the age distribution. In this series no relationship could be 
shown between cervical metaplasia and race, marital status, gravidity, parity, 
history of leukorrhea, history of bloody or other vaginal discharge, history of 
venereal disease, family history of cancer, use of contraceptives, circumcision of 
husband, weight, height, body type, size of breasts, or presence of enlarged in- 
guinal nodes. There was no statistically significant difference between the 
prevalence of metaplasia in the volunteer and in the State Hospital series. 


Comment 


Metaplasia is apparently a very common lesion. It occurred in roughly 
30 per cent of the single punch biopsies taken on the first examination of pa- 
tients in our series; the prevalence as detected by suitable biopsies was as high 
as 65 per cent in some age groups. It is to be expected that punch biopsy 
would be somewhat less efficient in detecting metaplasia than would be sec- 
tioning of the entire cervix, especially if the areas of involvement are small. 
Although our figures for prevalence are based only on servical biopsies which 
demonstrate the presence of some glandular epithelium, we have no way of 
quantitating the amount of endocervix represented. 
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It is interesting to note that, in contrast to other reported series,” * ° we 
have found a higher prevalence of metaplasia in the younger age groups, with 
a gradual decline after a peak appearing during the third decade of life. 
Auerbach and Pund did not establish an age-metaplasia relationship even 
though they did suggest an increasing prevalence of metaplasia with an in- 
crease in age. When their data are statistically analyzed, the probability of 
a distribution as great as theirs occurring on the basis of chance alone is not 
statistically significant (P = 0.2). The same conclusion applies to the figures 
reported by Howard, Erickson, and Stoddard. Two variables which might 
account for the differences observed in our patients are the methods of selee- 
tion of the patients and the methods of pathologic examination employed. 
Of course, it is possible that the areas of metaplasia among our older patients, 
if present, may lie more deeply within the cervical canal and henee be less 
accessible to the punch biopsy. These areas would be readily detectable by 
the sectioning methods used by Howard, Auerbach, and Pund and Carmichael 
and Jeaffreson, and might account for the higher prevalences of metaplasia 
noted by these workers in the older age groups. It must be conceded that the 
likelihood of obtaining what we have defined as suitable biopsy material from 
patients in the older age groups is decreased. Even though we are consider- 
ing only biopsies containing glandular elements, the amount of such epithelium 
present in the older age groups in each tissue specimen may be quantitatively 
less than that obtained in younger patients. Yet, it is significant that cervical 
eversion, where one might expect a generous sampling of endocervical glandu- 
lar epithelium, is associated with a lowered prevalence of metaplasia in our 
older age group. 

It has been known for many years that the administration of estrogen 
to some experimental animals could, under proper circumstances, induce 
marked squamous metaplasia throughout the genital tract. Funk-Brentano, 
Moricard, and Robert,’ in their discussion of the differential diagnosis of 
metaplasia of the endocervical glands, stated that it is highly probable that 
metaplasia can follow high estrogen stimulation at times, though in other eases 
it follows local inflammation. While our data might be interpreted as sup- 
porting this thesis by virtue of a decreasing prevalence of metaplasia in the 
older age group, we were unable to relate this directly to either the meno- 
pausal state or the time of onset of the menopause. 

We have been able to show no correlation between metaplasia and lacera- 
tions, cervicitis, erosions, or clinical parity of the cervix. This confirms the 
observations of others? and appears to indicate that metaplasia is not neces- 
sarily associated with the healing process. The relationship between eversion 
and metaplasia may be on the basis of a direct physical factor. Metaplasia 
is common at the squamocolumnar junction and in an everted cervix, areas 
which are more accessible to the punch biopsy. The presence of eversion, 
however, did not significantly influence the prevalence of metaplasia in the 
patients past the age of 40, which suggests that the lowered prevalence of this 
condition in the older age group is not due to difficulty in obtaining adequate 
samples of endocervical tissue, 
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Summary 


In an attempt to define the etiological factors important in the genesis 
of carcinoma of the uterine cervix, a large group of normal women has been 
followed for over 5 years. An initial careful history and physical examination 
have been followed by periodic pelvic examinations, vaginal cytology, and bi- 
opsies of the cervix. 


There appears to be a definite relationship between cervical metaplasia 
and age, as well as a correlation between metaplasia and the presence of 


cervical eversion in the patient under the age of 40 years. The suggested 
: relationships of pregnancy, the menopause, and other uterine disease were 
: found to represent merely the altered prevalence found within the age groups 
involved. 
: In this series no relationship could be shown between cervical metaplasia 
ql and race, marital status, menarche, time of menopause, type of menopause 
. (physiologic or surgical), pregnancy, leukorrhea, bloody discharge, history of 
. venereal disease, use of contraceptives, circumcision of husband, height, 
. weight, body type, size of breasts, presence of enlarged inguinal nodes, gra- 
se vidity, parity, clinical parity of the cervix, type of cervical mucosa, size or ir- 
7 regularity of the uterus, adnexal or rectal pathology. 
y Because of the low incidence of cervical malignancy in the general popu- 
al lation and the comparatively small group of such patients studied, no direct 
il- evidence has yet been obtained concerning the relationship between cervical 
r metaplasia and cervical malignaney. Continuation of this study with the ac- 
eumulation of additional data may provide definitive information and answers 
an to these problems. 
Conclusions 
ye 1. The prevalence of squamous metaplasia of the cervix is primarily re- 
at lated to the age of the patient, occurring most commonly in the 20 to 30 year 
eS age group, and demonstrating a progressive decrease in the older age groups. 
ip- 2. The presence of cervical eversion in the 20 to 40 year age group is as- 
he sociated with a significantly increased prevalence of metaplasia; this factor 
10- does not obtain in the older patient. 

3. The prevalence of metaplasia is not influenced by recent pregnancy, 
ra- parity, erosion, cervicitis, laceration of the cervix, or other uterine disease. 
the Other apparently significant factors in the history and examination of our 
Rg patients, when statistically analyzed, did not appear to alter the prevalence 
~_— of this condition. 
pe 4. Among all biopsies taken at the first examination, the prevalence of 
ale metaplasia in our group of patients was 29.6 per cent. When biopsies unsuit- 
the able for the development of metaplasia are excluded, however, the prevalence 
‘his was 90.7 per cent. 
late 5. Since metaplasia does show a significant relationship to age, it has been 


considered that the difficulty in obtaining tissue from the squamocolumnar 
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junction in the postmenopausal woman applies. Our data suggest, however, 
that this does not significantly affect the decreased prevalence of metaplasia 
found in our older age group. 


6. On the basis of the first five examinations, we have noted no histologic 
features which would predict subsequent neoplastic alterations in the cervical 
epithelium. 


7. On the basis of our total study, we are not able to support a thesis that 
the presence of cervical metaplasia in the human is influenced by estrogen 
stimulation. 


We wish to acknowledge with thanks the full cooperation of the following: Mrs. 
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Hospital, Steilacoom, Washington; Drs. Lucien J. Coquet; Harry A. Kettering, and John 
Rieger (Clinical Fellows of the American Cancer Society); the National Cancer Institute 
for a Student Summer Fellowship; Mr. H. Paul Newman for the photomicrographs; Miss 
Jessie Phillips and Staff for Medical Illustration; Dr. Blair M. Bennett and Miss Ruth 
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COMPARATIVE OBSTETRICS* 
Address of the President 


BriANn D. Best, M.D., F.R.C.S.(E.), F.R.C.S.(C.), 
WINNIPEG, MANITOBA 


N THIS address I propose to discuss certain aspects of a subject which, so 
far as I am aware, has not been previously presented before this Association. 
I refer to Comparative or Veterinary Obstetrics. 

I must hasten to confess that my knowledge of this science is, perforce, 
limited; but—if this be any justification—it does go far back to the days of 
my youth. As some of you may know, I was brought up in a small country 
town, and my father, who was a general practitioner, occasionally acted as 
proxy for the local veterinarian. As my father’s chauffeur, it was inevitable 
that I should become exposed to both human and animal obstetrics, at first as 
an observer, but in due course as an active assistant. Thus it came about that, 
before leaving high school, I had helped extract foals and calves, had removed 
an afterbirth, spayed a bitch, and had frequently been the curious, if somewhat 
awestruck, spectator of the covering of mares and cows. It was, to be sure, 
a crude though basic introduction to the obstetric art, but it engendered an 
interest which has continued undiminished to the present time. 

Many years ago the late great W. W. Chipman, an Honorary Member of 
this Society, and well remembered by some of you here today, declared that 
“Parturition is identical in the countess and the cow.” I suspect our revered 
colleague had deliberately tried to coin a phrase to be renowned more for its 
picturesqueness than for its accuracy, for, as I shall try to show you, labor 
in the cow differs in many respects from that in woman. 

Let us first compare human and animal reproduction in a general way. 
Modern woman, at least, shows little if any periodicity in sex desire, and this 
is in great contrast to the regular heat or estrus of the four-footed female 
animals, for in them libido is limited to and coincides with the time of full 
ripening of the Graafian follicle just prior to its rupture. This period averages 
one or two days in cows and mares, and only then are they receptive to the 
male which at other times, if he regularly consorts with the herd, shows no ecopu- 
latory intentions. Perhaps if human sex life were similarly regulated automati- 
cally, there would be considerably less human misery and tragedy. Stallions 
and bulls, however, which have been segregated, will, when released, violate 
this code of natural behavior. Nymphomania is associated with a false or 


*Presented at the Thirteenth Annual Meeting of the Society of Obstetricians and Gynae- 
cologists of Canada, Banff, Alberta, June 22, 23, and 24, 1957. 
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prolonged estrus, in which persistent unruptured follicles are present. As a 
matter of interest, pathological sex desire may lead to violence with destruc- 
tion of property, injury to other animals and to man, and constitutes the most 
common psychosis met with in domestie animals. 

Estrus oceurs about every three weeks in the mare and the cow, the fre- 
quency and regularity being notably depressed by extremes of heat and cold. 
Thus in the temperate zones the conception rate is highest in spring and fall, 
lowest in winter and summer. During “heat” the vulva swells considerably, 
and there is a great increase of mucus secretion. If conception does not follow 
ovulation, the cow and bitch may bleed slightly for a day or two; this corre- 
sponds apparently with the scant spotting occasionally seen in the human 
female at ovulation. Menstruation, which oceurs two weeks later in the human 
female, has no counterpart as such in the quadruped. 

Fertility appears at about 8 months of age in heifers, and 10 to 12 months 
in fillies, but, if bred this early, these young animals may meet with obstetric 
disaster. The height of reproductive capacity is reached some months later 
when full dentition is achieved, and declines only when the teeth are ground 
down or lost. Fertility is a function of food, not age, and no end point 
analogous to the human menopause occurs in these animals, reproduction often 
continuing into old age. Breeding is thus inseparably linked with teething 
and feeding in the domestic animal. It is probably a good thing for the human 
race that similar reproductive longevity does not exist in the adult female. 

There is great variation in the gestation periods of different species and, 
as is well known, the elephant cow carries for some twenty to twenty-two 
months. Next follow the giraffe, fourteen months; whale, one year (esti- 
mated); mare, eleven months; cow and human, nine months; sow, ewe, and 
nanny goat, four to five months; bitch and cat, two months. The rodents have 
the shortest pregnancies, e.g., rat, twenty days; rabbit, thirty days. The 
young of horses and cattle are the most independent at birth, standing and 
walking within an hour, whereas the newborn litters of small animals are blind 
and helpless for a longer time. 


Pregnancy 

It is quite surprising to discover that the complications of pregnancy with 
which we in our work are constantly confronted are unknown in veterinary 
obstetrics, e.g., toxemia, contracted pelvis, ectopic pregnancy, placenta previa, 
and abruptio placentae. Indeed, I believe our failure to solve the riddle of 
human toxemia is in part due to its absence in the experimental animal. Pre- 
natal abnormalities, apart from abortion, seldom oceur. There is unfortu- 
nately a great paucity of information in veterinary science regarding preg- 
nancy, and apart from proper feeding there is very little interest in or atten- 
tion given to prenatal supervision and care as practiced in human obstetrics. 

Veterinarians do describe a so-called toxemia characterized by convulsions 
and/or coma, but it is predominantly a puerperal complication, and in the 
cow at least is believed to be a manifestation of calcium deficiency. The 
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affected animal shortly after delivery develops coma, and less often, con- 
vulsions. It has been found that the complication can be neatly cured by in- 
jecting air into the teats, thus inflating the udder, and suppressing lactation 
and calcium loss. As an adjunct calcium is injected intravenously. The re- 
sults are dramatic. A cow prostrated in coma with fits quickly responds after 
such therapy by regaining consciousness and rising from the ground com- 
pletely recovered. 

There are, however, two conditions occurring in pregnancy that are not 
found in the human being. The first is torsion, or volvulus of the uterus. This 
complication is seen most often in the ruminant, and is in reality a longitudinal 
twisting of the vagina, which is thrown into spiral folds, usually with complete 
occlusion. The cornua of the pregnant uterus merely rotate on the vagina 
through 180 degrees or more, and this twisting may or may not cause pain, 
If labor occurs, however, obstruction is inevitable, and either gangrene or 
rupture of uterus ultimately closes the scene. Some eases, if diagnosed early, 
can be corrected by roping and throwing the dam to the ground in a field, and 
securing its forelimbs to the chest. The operator, with a hand in the vagina, 
then commands his assistants to roll the animal over and over in the direction 
opposite to the volvulus, and in favorable cases complete restitution is effected. 
This is undoubtedly a pretty rough exercise for all concerned, but I am in- 
formed by my veterinary friends that it is often successful. 

A second pregnancy complication not found in human patients (although 
it is akin to diastasis recti) consists in rupture of the prepubian tendon. The 
latter is a powerful aponeurotic structure extending from the pubis to the 
xiphoid cartilage, analogous to the weaker and narrower linea alba of the 
primates, the development of which is an adaptation in the quadruped for 
bearing the tremendous weight of the abdominal viscera, and in the female 
the additional burden of the gravid uterus. At the same time it prevents the 
pubis from dropping downward, and the ischia from rising upward when the 
animal is standing, although the bulk of body weight is borne by the front 
legs in four-legged beasts. During pregnancy, notably in mares, it may rup- 
ture transversely just above its pubic attachment. Such rupture is preceded 
by marked abdominal sagging and edema of the wall. Following separation 
a true hernia develops and the belly may sag even to the ground, with de- 
velopment of a marked sway-back and interference with locomotion. Com- 
plete evisceration may occur and the animal perishes. Cure is out of the ques- 
tion, but prevention by multiple belts and buckles, gradually and progressively 
tightened one by one, is usually successful in cases of threatened rupture. 


Labor 


And now to turn to actual labor in these larger domestic animals. The 
parturient dam tries to escape from other animals and man, and bear her off- 
spring in privacy. I have often suspected that the woman in labor, too, in- 
stinetively prefers the minimum of curious spectators, and I have always 
doubted the wisdom, or as some today would have us believe, the necessity, 
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of the husband’s presence during labor. The psychologists and sociologists 
who advocate this practice must surely know but little regarding animal 
(including human) behavior in travail, and I am glad to say very few ob- 
stetricians can be found to support their naive views. To the husbands I say 
there is no romance in watching their wives labor or deliver their progeny; 
this is the woman’s (and all females’) supreme moment, when she accomplishes 
independently a feat not permitted the male, and during which he is powerless 
to help or hinder. Those girls having babies without benefit of analgesia or 
anesthesia tell us they wish above all to get on with the job, and welcome only 
the nurse and physician to be near in case of need. 

The fetus of the cow and mare normally presents with its muzzle lying on 
the digits of its extended forelegs, with its occiput directed to the maternal 
sacrum—the dorsosacral position of the veterinarian. This, of course, is the 
exact opposite of the situation in the human being, in whom the occiput is, or 
becomes, anterior, and the arms are flexed over the body. The human fetus 
must traverse a canal, the upper half of which is almost at right angles to 
the lower half, and, to negotiate this bend, undergoes internal anterior rota- 
tion. The animal fetus, on the other hand, has only to move through a straight 
canal and rotation is not required. Henee, the commonest source of dystocia in 
the human, viz., arrested rotation, has no counterpart in veterinary obstetrics. 

The chief bulk of the human fetus is the head, whereas that of the animal 
fetus is presented by the trunk and legs. Veterinary dystocia is thus rarely 
due to the fetal head but, on the contrary, almost always to abnormalities in 
the attitude and size of the limbs and body. As the head and limbs are born, 
the fetal body curves ventrally toward the ground; this produces tension of 
the convex dorsal muscles and ligaments and corresponding relaxation of its 
ventral structures. The fetal pelvis is thus permitted to move backward and 
upward, and the hind limbs consequently can extend caudally in a straight 
line, facilitating delivery of the hindquarters. If one tries to pull the fetus 
directly from the birth canal in a horizontal direction, or lift it up toward the 
mother’s tail, the fetal pelvis and hind legs will move forward and, impinging 
on the maternal pubis, make delivery difficult or impossible. 

The fetal skull is hard and ossified compared with that of the human 
infant, and hence resists deformation due to excessive compression. The 
veterinarian consequently is never concerned with intracranial hemorrhage, 
his main worry being damage to the maternal soft parts. The dam generally 
lies down during the last part of labor, but on complete emergence of the fetus 
rises to her feet. The calf’s umbilical cord is short and usually breaks about 
114 inches from the navel on delivery, whereas the foal’s cord is very long and 
breaks at about the same point, only when the mother gets up on her feet. 
In the smaller quadrupeds, e.g., the dog, the mother divides the cord with her 
teeth if it has not already ruptured spontaneously. With rupture of the cord, 
the umbilical arteries quickly constrict and retract into the navel, arresting 
hemorrhage, and the vein collapses with placental separation. The veter- 
inarian does not tie the cord, as infection and hematomas occur more often 
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with ligation. Arterial constriction due to oxygen lack plus cooling has been 
known to veterinarians for decades. It is of interest that recently M. Spivack, 
of Chicago, has demonstrated similar phenomena in the human cord, and it is 
probable that primitive man tore, rather than tied, the navel string of his 
offspring. 

Practically all quadrupeds, except the mare, devour the afterbirth on its 
expulsion, provided it is not infected. No reason has ever been offered to ex- 
plain this peculiar behavior in otherwise strictly herbivorous animals. 

Labor in these beasts averages three to four hours, including all three 
stages, the second stage lasting twenty to thirty minutes. Mares have violent 
rapid births with powerful expulsive pains. However, prolonged labor due 
to mechanical dystocia provides the most common complication requiring the 
help of the veterinary obstetrician. It occurs most often in the large uniparous 
animals, the small multi-littered ones seldom being seen in labor by man and 
‘arely requiring assistance. Animals used as beasts of burden or for breeding 
experience more difficulty than grazing herds or those used for meat produc- 
tion. 

Operations 


Obstetric veterinary operations differ in many ways from those with 
which we are familiar. They include mutation, extraction, embryotomy, and 
hysterotomy. Mutations are all manipulations involving change or correction 
of abnormal fetal attitudes and positions, and consist of repulsion, rotation, 


version, and extension. One or two of these will be described. 

Repulsion (or retropulsion) is a frequently used maneuver in veterinary 
obstetrics, and illustrates very well the type of operation performed. In 
dystocia, manipulation to correct an abnormality is made difficult by the large 
bulk of the fetal body tightly stretching the vagina, which is relatively narrow. 
This situation is overcome by repelling or pushing up the fetus out of the vagina 
and into the uterus. This may be accomplished by hand, but more often an 
instrument, the repeller, is used. The latter is simply a long metal bar with a 
dull U- or V-shaped prong at one end. If the fetus is dead, a sharp spike may 
be added making a three-tined fork which can be thrust into the flesh. In 
all cases the tool is guided into the birth canal under protection of a hand, and, 
after firmly engaging it against an appropriate point on the fetus, the operator 
directs his assistant to exert pressure gradually on the other end of the bar. 
One finds, amusingly enough, that in farm obstetrics the veterinarian is much 
wiser than we are; he seldom does the hard muscle work in delivery, but 
delegates it to his aides. 

A common anomaly of attitude causing obstructed labor and requiring 
repulsion is flexion of one or both forelegs, which, as we have seen, normally 
are extended under the snout. Such flexion impedes delivery in two ways: 
(1) the carpus impinges on the maternal pubis, arresting progress; (2) horses 
and cattle have no clavicle, and consequently during normal birth the shoulder 
(scapula-humerus) glides forward along the fetal neck, so diminishing the 
bulk of the anterior trunk, ‘With a flexed limb the humerus is crowded 


il 

)- 

y § 
SS 
ly 
n 
al 
he 
or : 
us 
to 
ta- 4 
rht 
in 
ICS. 
nal & 
in § 
rm, 
ot 

its 
ind 

cht 
tus 
the 
‘ing 
nan 
The 
age, 
ally 


Am. J. Obst. & Gynec, 
May, 1958 


BEST 


962 


against and immobilizes the scapula, preventing forward displacement, and 
renders the fetal diameter at shoulder level too great for delivery. By repul- 
sion the fetus is pushed on into the more capacious uterus, permitting the 
flexed leg to be released, encircled with a rope or chain, and, under guidance 
of the operator’s hand, pulled into extension by the aforementioned perspiring 
assistants. 

The veterinarian does not use obstetrical forceps in the larger animals, 
but for extraction of the head relies on the rope or chain. This may be passed 
over the poll onto and around the neck as a noose, and, despite tracheal and 
arterial compression, a live fetus can often be delivered. In very difficult ex- 
tractions a quarter-inch cord can be looped around the lower jaw and then a 
knife is thrust from without in between the rami and through the tongue. 
The long end of the cord is led out through the stab wound, and very effective 
traction accomplished. The delivered animal rarely bleeds profusely, the 
wound healing quickly in most cases, and seems but little affected by this ap- 
parently barbaric procedure. Some three to six men, or one or two horses may 
be required in hard eases to provide the traction force for delivery, and yet 
the fetus survives. Forceps resembling those used in human obstetrics are em- 
ployed occasionally in swine and other smaller animals. 

In the old days the favorite anesthetic was chloroform, but today epidural 
anesthesia, with 10 to 20 ¢.c. of 1 per cent novoeaine, is utilized. The injection 
is made with a strong needle on the dorsal side of the root of the tail between 
the first and second coccygeal segments, located by raising and lowering the 
tail while palpating with the fingers. 


Cesarean section is rarely used in animal dystocia, except in small pets 
such as the bitch. In large animals it carries a great risk owing to the diff- 
culty in securely closing the abdominal incision, the tremendous weight of the 
viscera making suture a formidable undertaking. Instead, the fetus is sac- 
rificed in most cases by embryotomy, and for this procedure many ingenious 
instruments are available, such as giant tonsil snares called fetotomes, finger 
knives, ete. 


Conclusions 


As obstetricians and gynecologists we owe much to the lower animals. 
Investigators performing the biologic urine test for pregnancy have utilized 
the mouse, rabbit, rat, female toad, and male frog as target animals, and no one 
can minimize the transcendental value of this test in clinical practice. The 
Macacus rhesus monkey was used by Markee in his research on the histological 
and vascular changes of the menstrual cycle, by implanting endometrium in 
the anterior chamber of the eye, and we owe much of our present knowledge of 
menstruation to this study. The rhesus monkey was also the animal in 
which the Rh factor was first found, later identified by Wiener in the blood 
of some 80 per cent of the human race. Medicine could have made but little 
progress in the last century had it not been for our lowly animal friends. 


Ladies and gentlemen, I suggest that it is not undignified for the medical 
doctor to learn all that he can from his veterinary colleagues, as so much of 
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value may be acquired. Dr. Ross Mitchell, a senior member of our Society, 
and dean of Manitoba obstetricians, informs me that John Hunter and Sir 
William Osler among others were keenly interested in veterinary medicine 
and its problems, and none ean deny their great contributions to medical 
se1cnee. 


[ trust that this bucolic presentation will not sour or impair your interest 
in human obstetries; rather may it stimulate your general interest in the wider 
field of animal reproduction. It does demonstrate, I believe, that “Parturition 
is not identical in the countess and the cow.’’ 


As doctors, teachers, and specialists, each of us must ever aim at achieving 
an open, yet critical mind; a mind electrified with Enthusiasm, but tempered 
with Tolerance ; a mind above all, whose servant is Curiosity, and whose master 
is Truth. 

[I wish to thank Dr. Norman Anderson, Winnipeg veterinary surgeon, for his kind- 
ness in furnishing me with appropriate references. 
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PRECOCIOUS PSEUDOPUBERTY OF OVARIAN ORIGIN 
WITH REPORT OF TWO CASES* 


F. J. Tweeprr, B.A., M.D.C.M., F.R.C.S.(C 
MONTREAL, QUEBEC 


HEN sexual maturity appears years ahead of the expected age it is 

usually physiological in nature, but the possibility of an associated organic 
lesion arises. A functioning ovarian tumor as the occasional cause of sexual 
precocity has aroused great scientific interest, and in spite of its rarity has 
made a gynecological examination an essential part of the investigation of 
any such case. Two cases of sexual precocity which have been observed at 
the Montreal Children’s Hospital will be reported. 


Most classifications distinguish between true precocious puberty and false 
or pseudopuberty. True puberty implies the capacity to reproduce. False or 
pseudopuberty implies only the development of secondary characteristics due 
to hyperplasia or a functioning tumor of the adrenals or gonads. In such 
instances, signs of precocity are the result of hormone production of the 
hyperplastic or tumor tissue. Depending on the nature of the hormone 


secreted, pseudopuberty may be of the heterosexual or isosexual type. In 
females, heterosexual precocity may be congenital as a result of adreno- 
cortical hyperplasia, resulting in signs of pseudohermaphroditism at birth. 
Virilism may also develop later in a previously normal female child as a result 
of postnatal adrenal hyperplasia or tumor or masculinizing tumor of the ovary. 
Isosexual pseudopuberty in females is almost always the result of estrogen- 
secreting neoplasms of the ovary. Both cases reported herein are in this 
group. 

Less than 10 per cent of cases of sexual precocity of all types are due to 
functioning tumors of the ovary. Jolly’ found only one in 48 cases of precocity 
in females to be due to ovarian neoplasms. Seckel,? reviewing the literature 
from 1926 to 1944, found 31 verified cases of granulosa-cell tumor of the ovary 
causing sexual precocity. Pedowitz, Felmus, and Mackles* have collected from 
the literature, up to 1955, 83 cases of precocious pseudopuberty due to ovarian 
tumors to which they added 2 cases of their own. Of these 85 cases, there were 
62 granulosa-cell tumors, 3 thecomas, 12 teratomas, 3 dysgerminomas, and 5 
eases classified as follicular cysts. Five to six per cent of all granulosa-cell 
tumors occur prior to the normal pubertal age, and the majority of teratomas, 
dysgerminomas, and cysts reported within this age group were not associated 
with hormonal effects. 


*Presented at the Thirteenth Annual Meeting of the Society of Obstetricians and Gynae- 
cologists of Canada, Banff, Alberta, June 22, 23, and 24, 1957. 
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Premature development of secondary sexual characteristics is the out- 
standing symptom. Growth of the breasts and pubic hair usually precedes 
uterine bleeding by a variable period, although this symptom may be observed 
at a relatively early stage. An abdominal or pelvic mass is almost always 
demonstrable when carefully sought, but in some cases an examination under 
anesthesia is required for confirmation when the tumor is small. Pain and 
ascites are less frequently a part of the clinical picture. Accelerated growth 
and advanced bone age may be noted if the hormone stimulation has been 
present for a considerable period of time. 

As the majority of functioning ovarian tumors in this group are estrogen 
producing, hormone studies show blood and urinary estrogen levels elevated 
to a variable degree, often higher than the normal levels in the adult menstrual 
eyele. At the same time, pituitary gonadotrophins (FSH) are absent or 
negligible in amount, in contrast to those in eases of constitutional precocity, 
where the levels of both pituitary and ovarian hormones are comparable to 
normal adult levels and in balanced ratio. Vaginal or cervical cytological 
smears reflect the elevated level of estrogens in the high percentage of true 
cornification which is demonstrable in the squamous eells. 

Increased levels of gonadotrophic hormone are reported to have been 
associated with teratomas, and occasionally with dysgerminomas. In 6 out of 
16 cases in the review of Pedowitz and his associates this was in sufficient 
amount to give a positive Aschheim-Zondek test. Production of this hormone 
was presumably due to chorionic elements which were demonstrated in several 
teratomas. The same inference was made with reference to 3 dysgerminomas 
in which elevated gonadotrophins were noted, although it is conceded that the 
great majority of dysgerminomas are not associated with hormone production. 


Five cases of sexual precocity due to follicle cysts of the ovary have been 
reported. Pedowitz suggests that these are probably cases of constitutional 
precocious puberty. One additional case of this type is presented here in which 
such a contention is not supported by the postoperative course and findings. 


Case 1.—C. R., aged 7 years. Since the age of 4 years, limited breast development had 
been noted in this child. Accelerated growth of the breasts and appearance of pubic hair 
was observed in the 6 months preceding admission to hospital. There were no episodes of 
vaginal bleeding prior to hospitalization in February, 1953. 

On examination this child was found to be large for her stated age of 7 years. The 
most striking finding was that of moderate development of the breasts and brown pigmen- 
tation of the nipples. On inspection there was limited growth of pubic hair, and the 
external genitals were normal. 

X-rays of the long bones indicated a bone age of 10 years. X-ray studies of the 
skull and abdomen were normal. Urinary estrogen assays were positive at 320 mouse 
units per 24 hours. Pituitary follicle-stimulating hormone was negative at 6.6 mouse units 
per 24 hours, and the test animals died on assay at 3.3 mouse units. 17-Ketosteroids were 
2.6 mg. per 24 hours. The vaginal cytology smear showed 95 per cent cornification of the 
Squamous cells. 

On Feb. 15, 1953, an examination under anesthesia confirmed the presence of a golf- 
ball-sized mass in the right upper pelvis. On March 2, 1953, a laparotomy was performed. 
When the pelvic organs were exposed, the left adnexa and the uterus were found to be 
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normal, but the right ovary was the site of a cyst 3 cm. in diameter with rim of pearly 
white cortex forming the wall. The cyst was quite free of adhesions and it was noted 
that the hilus of the ovary was heavily injected with blood vessels. 

Clear fluid was aspirated from the cyst for analysis, after which it was resected, 
leaving a rim of cortical tissue about 0.5 em. wide which was brought together with a 
continuous suture. 

Microscopic examination of the cyst wall revealed a thin single or double layer of 
granulosa cells, beneath which was a distinct thick layer of theca cells, many of which 
showed luteinization. This was considered to be a theca lutein cyst, and its morphological 
appearance was quite consistent with the functional effects associated with its presence 
(Fig. 1). Two small eysts adjacent to this single large one showed well-developed granulosa 
and theca layers of cells identical with those seen in a mature ovary. The fluid aspirated 
from the cyst at operation was found to have estrogen activity of 5 to 10 mouse units 
per cubic centimeter. 


Fig. 1.—Case 1. Microscopic section of the wall of the theca lutein cyst. A thin layer 
of granulosa cells can be seen lining the cyst, beneath which is a well-defined layer of theca 
cells, many of which show definite luteinization. 


The postoperative course was uneventful. A vaginal smear on March 10 (8 days after 
operation) showed 30 per cent cornification. This was repeated 2 weeks later and the 
picture had reverted to the immature basal-type cell with no cornification. On March 15, 


endocrine assays showed urinary estrogens negative at 20 mouse units per 24 hours and 
pituitary follicle-stimulating hormone negative at 3.3 mouse units per 24 hours. 


Follow-up examinations showed regression of the secondary sex characteristics and 
development of the stature more compatible with her age. 


Case 2.—C. M., aged 20 months. This child was admitted to hospital on March 29, 
1955, because of vaginal bleeding. Nothing abnormal had been noted by the parents until 
one month previously, when she had bled from the vagina for 4 days in moderate amount. 
It was also first observed at this time that she had beginning breast development. Three 
weeks after the initial episode she had a 5 day period of vaginal bleeding which led to her 
admission. 


She was a healthy child of normal stature and weight, with budding breasts, a growth 


of downy hair in the pubic area, and external genitals which were thought to be somewhat 
large for her age. 
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X-ray studies of the skull and abdomen were normal, and radiological bone age was 
not advanced. Endocrine studies showed urinary estrogens positive at 10 mouse units 
and negative at 20 mouse units per 24 hours. Follicle-stimulating hormone was negative 


at 3.3 mouse units per 24 hours. A vaginal cytological smear showed 65 per cent cornifica- 
tion. 


Fig. 2.—Case 2. Tumor bisected. The cut surface shows a firm yellowish cortex dotted by 
small cystic cavities containing clear fluid. 


Fig. 3.—Case 2. High power section of tumor showing luteinized cells of both granulosa and 
theca types. 


On March 31, rectal-abdominal examination indicated the presence of an egg-sized 
mass in the left upper pelvis. This was confirmed by examination under anesthesia and 
following an enema on April 7, at which time a small uterus could be felt, distinct from 
the mass in the midpelvis. 
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After two postponements because of measles and chickenpox, on May 2, 1955, a lap- 
arotomy was performed. A slightly enlarged, otherwise normal uterus was found in proper 
position. The left ovary was replaced by a pearly white, encapsulated, slightly flattened 
tumor measuring 6 by 5 by 3 em., free from adhesions to the surrounding structures. The 
right ovary was infantile. The tumor was removed easily by clamping and ligating the 
pedicle. 

On cut section, the tumor showed a yellowish, firm cortex spotted with multiple 
small cystic cavities containing clear fluid (Fig. 2). On microscopic examination, the 
tumor was composed of both granulosa- and theca-type cells with luteinization of both 
elements in many areas. Moderate numbers of mitotic figures were present. This was 
considered to be a mixed granulosa-theca-cell tumor with luteinization (Fig. 3). 

The postoperative course was uncomplicated. As anticipated, she showed a bloody 
vaginal discharge for 2 or 3 days postoperatively. A vaginal smear taken on the day of 
discharge (5 days after operation) showed a reversion to an immature basal type of cell 
with only 5 per cent cornification. On recheck one month postoperatively, the pelvis was 
found to be normal on rectal-abdominal palpation, and the vaginal smear showed no 
cornification. 

At follow-up examination in February, 1956, 9 months after operation, the findings 
were entirely normal for her age of 31 months. At this time, assay of urinary estrogens 
was negative at 10 mouse units in 24 hours, and follicle-stimulating hormone was negative 
at 3.3 mouse units. Further clinical examination in August, 1956, again showed normal 
findings. 


Comment 


Several aspects of the 2 cases of precocious pseudopuberty presented here 
are of unusual interest. 

Only 5 eases of follicular cysts of the ovary in association with sexual 
precocity in females have been reported. It has been suggested that these are 
probably examples of constitutional precocious puberty. In the case reported 
here, there are several features which are contrary to this assumption, namely, 
the known static condition of the cyst for the few weeks of observation prior 
to operation, the absence of follicle-stimulating hormone, the complete rever- 
sion to the normal immature status of the hormone system following removal 
of the cyst, and the infantile appearance of the uninvolved ovary. The gross 
and microscopic picture of the cystic ovary was compatible in all respects 
with its apparent functional capacity, and the demonstration of estrogen 
activity in the cystic fluid leaves no doubt that it was the source of such 
hormones. 

The great majority of tumors discovered in association with sexual 
preeocity have been classified as granulosa-cell tumors, in addition to which 
3 theecomas have also been reported. Current opinion supports the view that 
both granulosa and theea cells are derived from the ovarian stromal mesen- 
chyme by differentiation, and that both elements are capable of luteinization, 
which of course is commonly demonstrated in the corpus luteum. The micro- 
scopic description of the tumor in Case 2 as a mixed granulosa-theca-cell tumor 
showing luteinization is quite compatible with this point of view. It is our 
opinion that many so-called granulosa-cell tumors are in fact mixed tumors of 
this type. This concept is more acceptable in the case of tumors which show 
functional effects due to estrogen production, as it is generally believed that 
such hormones are elaborated by the thecal rather than the granulosal cells. 
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Summary 
1. Reference is made to the literature on the subject of sexual precocity. 
2. Two cases of precocious pseudopuberty of ovarian origin are presented, 
to add to a total of 85 such cases which have been previously reported in the 
literature to 1955. 


3. Interesting features of these cases are discussed. 
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Discussion 


DR. F. 8. HOBBS, Vancouver, B. C.—Part of the biological uniqueness of man lies 
in the prolonged period from birth until sexual maturity. The onset of puberty is a vari- 
able phenomenon depending on genetic, racial, climatic, nutritional, and other factors. It 
is believed that the hypothalamus is the center for sexual maturation. At the second 
decade of life the pituitary is stimulated to produce hormones; the hormones then activate 
the target glands, adrenal, gonads, thyroid, ete. This results in the normal sequence of 
secondary sexual characteristics. 

The examination of young girls is always a difficult procedure and I heartily concur 
in what Dr. Tweedie says about the use of general anesthesia if the patient cannot be 
satisfactorily examined without it. Some of these ovarian tumors are quite small and 
could be felt only with the patient anesthetized. 

The 2 cases of ovarian tumors Dr. Tweedie has presented are extremely interesting. 


The onset of the precocious development in the second case at the age of 20 months is 
quite amazing. Most of the cases I found reviewed in the literature were seen between 
the ages of 5 and 7 years. 
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EXPERIENCE WITH VAGINAL AND CERVICAL SMEAR 
TECHNIQUES AS AN OFFICE PROCEDURE* 


A. M. Goopwin, M.D., WINNIPEG, MANITOBA 
(From the Department of Obstetrics and Gynaecology, Manitoba Clinic) 


S LONG as there is evidence that carcinoma in situ may progress to in- 
vasive cancer it is our clear duty to detect this lesion while it is curable. 

The difficulties of cytological interpretation are well known. Nevertheless, 
after spare-time study and special instruction I have found vaginal and 
cervical smear techniques of great value in private office gynecological practice. 
The purpose of this paper is to report the methods used and the results ob- 
tained in applying these techniques to 734 patients routinely examined in 
private practice during the past 2 years. Smears were taken from all women 
35 years of age and over, pregnant and puerperal women being included later 
in the series. Smears were also taken from all patients prior to cautery of the 
cervix, hysterectomy for benign disease, and before any other operation entail- 
ing the repair or removal of the cervix. 


Methods 


1. Collection and Preparation of Smears.—A bivalve speculum is introduced 
without the use of lubricant and without prior digital examination. This can be 
accomplished if care is taken and the speculum is warmed. A silver Eustachian 
catheter (size No. 2) with a 1 ounce rubber bulb or 20 ml. Luer syringe attached 
is inserted deeply into the cervical canal pushing aside the mucus within the 
canal, as suggested by Cuyler.t Nieburgs,? however, considers that “a large num- 
ber of cancer cells may be trapped in the mucus plug and its removal before 
securing a specimen may lead to a false negative diagnosis.” The fluid obtained 
by suction is blown onto a glass slide which has been cleaned in acid and 
aleohol,t and labeled with a diamond pencil. A second clean slide is placed 
flat upon the first and drawn lengthwise over its surface with only moderate 
pressure to avoid distortion of the cells. An even film of fluid is thus spread 
upon the slide. A tightly wound cotton-tipped applicator is also satisfactory 
for obtaining endocervical smears. <A second slide is prepared in like manner, 
with the material obtained by gentle scraping of the squamocolumnar junction 
of the cervix by a wooden spatula of the type suggested by Ayre.* A wooden 
tongue blade split lengthwise is satisfactory. Each slide when prepared is 
immediately immersed in a fixative of equal parts of ether and 95 per cent 
ethyl alcohol. Because of the fire hazard with ether, Ruth Graham* has 
recently used 95 per cent alcohol alone with satisfactory results. 


*Based on a paper presented at the Thirteenth Annual Meeting of the Society of Obste- 
tricians and Gynaecologists of Canada, Banff, Alberta, June 22, 23, and 24, 1957. 

¢+Slides are soaked for 1 hour in 250 c.c. of 85 per cent alcohol, to which has been added 
1 «ec. HCl (forte). They are then rinsed in 95 per cent alcohol and wiped dry with a lint- 
free cloth. 
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If endometrial carcinoma is suspected, fluid is obtained by passing the 
Eustachian catheter through the internal os and applying suction while it is 
rotated within the uterus and withdrawn. If only a small amount of fluid is 
obtained a second slide is prepared with fluid aspirated from the posterior 
fornix. 

For the follow-up of treated cases of carcinoma of the cervix, smears taken 
from the posterior fornix or vaginal vault are the most satisfactory. 

It should be noted that smears taken directly from an ulcerated lesion, which 
is always infected, will contain an excess of degenerated cells, pus cells, and 
debris. These smears are less suitable for examination than those containing the 
naturally exfoliated cells lying in the vaginal vault or posterior fornix. 

2. Staining.—At first the silver carbonate stain developed by Riley® * was 
used and found very satisfactory. Because of the explosive potentialities of this 
preparation, however, it was discarded. Hematoxylin and eosin were then used 
with fair results. Slides stained by this method may be submitted air dried. 
This has obvious advantages when slides are mailed to a laboratory. During the 
past year a modification of the standard method of Papanicolaou’ has been used.* 

3. Biopsy.—In patients with positive smears a deep, sharp-knife cone biopsy 
was taken from the cervix, and endocervical and endometrial curettage per- 
formed in that order. Multiple punch biopsy is clearly unsatisfactory when 
the lesion is so often within the endocervix.® ® The cervix is not painted or 
cleansed in any way prior to the biopsy as this practice may remove surface 
cells which could be of great value to the pathologist. For the same reason the 
biopsy specimen must be handled with great care. 


4, Results.—Routine smears were taken from 734 unselected private pa- 
tients. In 9 cases, cancer cells were found. In 7 of these cases the smears 
suggested carcinoma of the cervix, and biopsy confirmed one invasive car- 
cinoma and 6 carcinomas in situ. In the other 2 cases carcinoma of the body 
of the uterus was suspected and the diagnosis confirmed by curettage and 
hysterectomy. 

Two of the patients had symptoms. One had one episode of postmenopausal 
spotting one year after the last menstrual period. The other stated that her 
menstrual interval had shortened to 21 days from the usual 28 days, since the 
birth of a child 8 months previously. All the cervices except 2 were normal 
in appearance. One showed a symmetrical central erosion, and the other a 
minimal erosion upon the anterior lip. In none was cancer suspected. 


Illustrative Case Reports 


CasE 1.—Mrs. W., aged 33, para ii, gravida iii, came to the office for a periodic examina- 
tion. There were no symptoms, and the menstrual history was normal. 

An operation for removal of an endometrial cyst of the right ovary had been performed 
5 years previously. 

Upon examination the uterus was normal and the cervix appeared normal except for a 
minimal erosion which was considered to be of no consequence. 

Routine endocervical smears and spatula smears from the squamocolumnar junction 
contained cells that were sufficiently atypical to warrant biopsy of the cervix (Fig. 1). This 
was done and carcinoma in situ was found which involved cervical glands (Fig. 2). 


*In this modification of the Papanicolaou stain, Technicon dehydrant is substituted for 
the dehydrating alcohols (Dehydrant, Formula S-29, Technicon Chemical Co., Inc., Chauncey, 
N. Y.). The use of this dehydrating agent reduces greatly the cost of the staining procedure. 


- val was suggested by Miss M. Shkilnyk, Cytologist, St. Boniface Hospital, St. Boniface, 
anitoba. 
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When confronted with the alternative procedures of hysterectomy or frequent follow-up 
by smears and biopsy, the patient chose operation. Total hysterectomy was done and the 
ovaries were conserved. 


CasE 2.—Mrs. K., aged 37, para ii, gravida v, presented herself because she had missed 
one menstrual period. Examination indicated pregnancy of about 6 weeks. The cervix was 
normal but cancer cells were found in cytological smears (Figs. 3, and 4). The patient was 
admitted to hospital and a deep, sharp-knife cone biopsy performed despite the pregnancy. 
The biopsy was interpreted by the pathologist as cancer in situ (Fig. 5). Follow-up smears 
during the pregnancy showed cancer cells on one occasion. Vaginal delivery at term was un- 
eventful. 

At the postnatal examination smears again showed cancer cells. The cervix appeared 
normal except for some slight hyperplasia of the remaining endocervical mucosa. There was 
no bleeding on contact with the pipette or spatula. The Schiller test was inconclusive. 

It is proposed to repeat the conical excision of the cervix, and carry out appropriate 
treatment based upon the biopsy findings. 


4 


| 


Fig. 1. 


Fig. 1—Case 1. Smear showing atypical cells suggestive of cancer. 
Fig. 2.—Case 1. Biopsy of cervix, showing carcinoma in situ involving a cervical gland. 


Comment 


The final role of cytology in the diagnosis of gynecological cancer will de- 
pend on the decision of clinicians and pathologists as to the true nature of 
the lesion now referred to as carcinoma in situ. The routine application of 
cytological studies in every pelvic examination should help a great deal toward 
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Fig. 3.—Case 2. Cells of cancer found in smear taken at time of first prenatal visit 
of (6 weeks’ gestation). 


Fig. 4.—Case 2. Cells of cancer found in smear taken at time of first prenatal visit 
ard (6 weeks’ gestation). 


Fig. 5.—Case 2. Biopsy of cervix at 7 weeks’ gestation, showing carcinoma in situ. 
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a resolution of this problem. Pregnant women should be included, for Carter," 
Greene,’! Marsh,” and others suggest that carcinoma in situ presents the same 
problem in the pregnant as in the nonpregnant patient. 

With a diagnosis of carcinoma in situ it is my present practice to do a 
total hysterectomy with a wide parametrial and vaginal cuff and with removal 
of the ovaries in women past the childbearing age. In younger women who 
desire children, conservatism with rigid follow-up by frequent cytological 
smears is considered justifiable, hysterectomy to be performed when the family 
is complete. 

No cervix should be treated by cautery, nor should hysterectomy, amputa- 
tion of the cervix for benign causes, or the Manchester operation be performed 
without first having the report of a cytological smear. 

The detection in 2 years of three unsuspected cases of invasive cancer and 
6 cases of carcinoma in situ by the routine application of cytological methods 
in gynecological office practice makes it logical to suggest that no gynecological 
examination by a specialist is complete without cytological study. This is 
more particularly true in women over the age of 35, although recent reports 
indicate that younger women are found to have carcinoma in situ with sur- 
prising frequency.?° 

I do not suggest that every gynecological specialist should spend the 
necessary time in training to enable him to examine smears satisfactorily 
but I do suggest that every gynecological specialist should be familiar with a 
reliable technique for the preparation of smears. The method should be more 
generally used and the smears submitted to a trained cytologist for interpreta- 
tion. It follows that our profession should encourage the training of cytologists 
and the establishment of laboratories for cytological screening. 


Summary 


1. A method of preparing and staining smears for cytological detection of 
uterine cancer has been demonstrated. 

2. Six cases of carcinoma in situ, one ease of invasive cervical cancer, and 
2 eases of endometrial carcinoma, all unsuspected, have been discovered by 
the routine sereeuing of 734 patients in private office gynecological practice. 

3. The results of this survey suggest that the establishment of laboratories 
for cytological screening should be encouraged so that the test will be available 
for any patient consulting a gynecologist. 


I wish to express my appreciation to my colleagues in the Department of Obstetrics 
and Gynaecology, Winnipeg General Hospital, for encouragement in this work. To Dr. D. 
Penner, Pathologist to the Hospital, for checking the cytological interpretations, and for 
the biopsy reports. To Dr. Georgina Hogg, Pathologist, and Miss Ruth McAndrew, 
Cytologist, for advice and assistance with the photomicrography, and to Keith McCannell, 
Medicine III, for his untiring assistance. I wish also to thank Dr. N. D. McCreath for 
assistance in preparing the manuscript. 
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THE SECOND PRIMARY MALIGNANT TUMOR IN GYNECOLOGY* 


A Review of the Literature and a Series Presentation 


Joun C. Day, M.D., EoMonToN, ALBERTA 


(From the Department of Obstetrics and Gynecology of the College of Physicians and Surgeons, 
Columbia University, the Francis Delafield Hospital, and the Sloane Hospital Division of the 
Presbyterian Hospital, New York City) 


HIS review was stimulated by the appearance, within a 3 month period, 
of 3 instances of double primary malignant growths, of different organs 
and systems, on the Gynecological Service of a eancer hospital. 


Review of the Literature 


The first report on multiple primary malignant tumors was made by Bill- 
roth in 1869. In this he set forth the requirements for such a diagnosis, 
namely, that the tumors must be histologically distinct, they must arise in 
different locations, and must produce their own metastases. Undoubtedly, these 
eriteria would exelude all error in diagnosing a second malignaney, but would 
also exclude many genuine eases. Such strictness is therefore not followed in 
the recent literature. It is required only that the diagnosis of a second pri- 
mary malignant tumor seem reasonable and be based on histological examina- 


tion. 


Warren and Gates’ conducted a survey of the literature in 1932 and es- 
timated the incidence of a second primary lesion as 2 to 4 per cent of all can- 
‘eers and concluded that an individual with one cancer is more apt to develop 
a second one. On the other hand, Bugher? in 1934 concluded that the actual 
incidence of the second primary was the same as that to be expected from the 
known incidence of cancer in general. 

Warren and Ehrenreich* in 1944, in 2,829 autopsies, found the incidence 
of a second primary tumor to be 6.9 per cent, which they believed was 11 times 
the normal. Slaughter‘ in 1944, in a collective review, also concluded that 
a second primary occurred more frequently than would be expected on the 
basis of chance alone. 

Robert Moore’ in 1951 concluded that a person with cancer is 6 times as 
liable to develop a second. He believed that this tendency manifested itself 
most conspicuously in the appearance of a new neoplasm in the same organ, 
next most often in neoplasms of paired organs, then in neoplasms of the same 
organ system, and least strikingly in unrelated organs. The data of Phillips 
and Shirey® in 1950 seemed to emphasize that a predisposition to new primary 

*Presented at the Thirteenth Annual Meeting of the Society of Obstetricians and Gynae- 
cologists of Canada, Banff, Alberta, June 22, 23, and 24, 1957. 
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malignant neoplasms does exist in patients with the first lesion in certain or- 
gans, namely, in the skin, large bowel, bladder, and breast. Barrett and as- 
sociates® pointed out that the belief in the invariable unicentric origin of tumors 
has given way to the acceptance of multicentric origin for some types. Exam- 
ples of the latter are the benign fibromyomas and carcinoma in situ, in which 
several isolated foci may show cellular changes at the same time. 

Other writers have been less impressed with the evidence for a predisposi- 
tion to a second primary. Peller’ in 1952 did not accept the conclusions of 
Warren and Gates and claimed an immunity to a second primary following a 
first cancer. Watson® in 1953 attempted to show that a first primary neither 
confers an immunity nor does it make one more susceptible. He admitted a 
predisposition to multiple eaneers of the same organ, particularly the skin and 
intestine, but argued that this does not represent a general predisposition to 
eaneer. In his statistical analysis of over 16,000 cancer patients in Saskatche- 
wan, he used not only the age incidence but the length of time till the develop- 
ment of the second, and arrived at a figure for the incidence per year. No 
evidence was found that the incidence differed appreciably in different organs 
or systems from the ordinary incidence rate in a normal population. Almost 
exactly the same conclusion was reached by Mider and eco-workers.® 

Lemon’? remarked that for years he had quoted Warren and Ehrenreich 
and a 3 to 109 times greater incidence, but since Mider’s article he had not 
believed in a higher incidence. As exceptions, however, he admitted that tumors 
of organs under endocrine control, such as breast and uterus, tend to have 
more multiple primaries, and that the colon has a predilection for multiple 
primary neoplasms. Other writers have pointed out the difficulty of determin- 
ing what is a second primary and what is a metastasis. Stout'! stated that the 
average reported incidence of multiple primaries in the United States is 3.9 
per cent, and in Europe 2.3 per cent. He emphasized, however, the difficulties 
in deciding whether a second tumor is primary or an implantation from the 
first. An example is found in the common occurrence of cancer of the esopha- 
gus with cancer of the oral cavity. 

Haagensen’? stated that carcinoma will develop in the second breast in 
close to 10 per cent of cases, but it was his impression that probably half rep- 
resent metastases from the original cancer in the opposite breast. Recently 
he’ stated that the incidence of true second primary cancer in the other breast 
is about 3 per cent. 

Most striking was the paucity of studies on the subject contributed by the 
gynecologist. Articles reviewed included that of Taylor*® in which he pointed 
to a coincidence of primary breast cancer and uterine cancer and mentioned 
the danger of failure to look for the second one. Huber,}® in a review of 4,589 
cases of genital tract cancer, found multiplicity present in 4.5 per cent. In 
almost 70 per cent the second primary was also in the genital tract. Of these, 
about half were bilateral ovarian tumors, while in 13.5 per cent the second 
primary was in a breast. He found that the mammary carcinoma usually oc- 
curred before the genital lesion and regarded the coincidence of these lesions 
as significantly high. Taussig,’* in a review of 155 cases of vulvar cancer, 
found cancers in other sites as well in 6.4 per cent, which he compared with 
an expected general incidence of cancer of 3.1 per cent. Allan and Hertig,’® 
in a review of 1,740 proliferative ovarian tumors, of which 265 were malignant, 
found other primary cancers in 8.3 per cent, or 21 cases. These included 11 
eases of endometrial cancer, as well as 5 cases in the colon, 2 in the cervix, and 
2 in the breast. 
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Ingram and Novak,”° in a review of the reported cases of combined endo- 
metrial cancer and feminizing tumor of the ovary, quoted Dockerty as stating 
that 27 per cent of postmenopausal women with feminizing tumors develop 
endometrial carcinoma. They also quoted Hertig as estimating that 18 to 20 
pér cent of feminizing tumors are accompanied by endometrial carcinoma. It 
appears that endometrial carcinoma is found in much more than the normal 
rate in the presence of feminizing tumors of the ovary. 

Brautigam** indulged in plainly speculative discussion as to a chemical 
interpretation for the causes of coincidental tumors in functionally connected 
organs such as the ovary, uterus, and mammary glands. 


Material 


The material for this study was obtained from a review of all the patients 
with cancer admitted to the Gynecological Service of Francis Delafield Hos- 
pital and the Sloan Hospital for Women, both of the Columbia-Presbyterian 
Medical Center, from Feb. 1, 1951 (the date of the opening of the Francis 
Delafield Hospital), until Sept. 30, 1956 (Table I). 


TABLE I. Sires oF First PRIMARY CANCER IN 1,424 CASES 


FRANCIS DELAFIELD SLOANE HOSPITAL 


SITE OF PRIMARY CANCER HOSPITAL WARD | PRIVATE 
Cervix, including Stage 0 349 211 139 
Ovary, all types 123 55 91 
Endometrium 84 83 167 
Vulva 14 12 9 
Vagina 8 7 8 
Other uterine neoplasms 

Leiomyosarcomas 7 3 

Teratomas 2 

Carcinosarcomas 2 1 1 

Fibrosarcoma 1 

Malignant stromatosis 1 

Chorioadenoma destruens ] 
Fallopian tube 2 3 3 
Primary site not known 6 6 ] 
Reticulum-cell sarcoma 1 1 
Primary site nongynecological 18 _3 1 

616 386 422 


This gives an apparent total of 1,424 cases. Actually, 165 of the Francis 
Delafield cases were transferred from the Sloane Hospital. Therefore, the 
total number of patients treated was 1,259, of whom 1,237 suffered from a 
primary gynecologic cancer. This material does not include cases seen in con- 
sultation with other services in the hospital which were proved to be carcinoma 
of the female genital tract. 

During this period, 35 patients either had a record of a previous primary 
of another site, or else developed a second primary during the period of ob- 
servation in one of these hospitals (Table II). A review of the postmortem 
material on those who died while on the ward disclosed an additional 4 cases, 
in 2 of which the lesion was microscopic. At the Francis Delafield Hospital, 
164 autopsies were performed on the 616 cases listed. 


Comment 


The incidence of a second primary cancer in patients with a gynecological 
cancer was therefore 3.15 per cent. It is of interest that the incidence in the 
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Sloane Hospital, a general gynecological service, was 2.35 per cent, whereas 
the incidence was higher at the Francis Delafield, a cancer hospital. If all 
patients in the series were followed until death and autopsies were performed, 
the incidence would, of course, be much higher. 

Only 2 cases were incompletely authenticated in regard to tissue diag- 
nosis. No pathological diagnosis was made in one of the cases in which a 
breast cancer was the first primary, but a massive fungating breast lesion was 
present at the time that an early genital cancer was treated. In the second 
ease, with a history of previous cervical cancer, the pathological diagnosis could 
not be traced, but the patient had received radiotherapy in the dosage used 
for malignant disease. The 2 eases listed as examples of combined cancer of 
the cervix and lung were authenticated by postmortem findings and believed 
by the pathologist to represent separate primaries. The similarity of the 
histological patterns makes it possible that the lung tumor represented a 
metastasis from the cervix. 


TABLE II. SITES oF THE SECOND PRIMARY CANCERS 


SITES OF GENITAL CANCER 


ENDOME- OVARY AND | ENDOMETRIUM 
CERVIX TRIUM OVARY CERVIX AND CERVIX VULVA 


SITE OF SECOND 
PRIMARY 


Cervix 
Endometrium 
Ovary 

Vagina 

Vulva 

Breast 

Skin 

Lung 

Rectum 

Colon 

Bladder 

Esophagus 
Hodgkin’s disease 
Gall bladder 
Larynx — 
Thyroid — 


*Parentheses indicate additional cases found at postmortem. 
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It will be noted (Table II) that only 7 of the second primary sites were 
genital, but it is obvious that the treatment of lesions of the cervix, ovary, or 
endometrium will in most instances eliminate the possibility of further primary 
lesions in the female pelvic organs. It should also be pointed out that almost 
all of the patients with ovarian carcinomas admitted to the Francis Delafield 
Hospital had relatively advanced lesions and accordingly the recognition of 
double primaries in the ovaries could never be made. In the Sloane Hospital 
eases, also, the diagnosis of double primary in the ovaries was not made except 
in one ease in which there was a pseudomucinous cystadenocarcinoma of one 
Ovary and a malignant thecoma of the other. 

In 2 cases carcinoma in situ was found both in the cervix and in the labia. 
Another patient had a carcinoma in situ in the cervix with a single squamous 
epithelioma of the vulva. These cases lead one to consider the possibility of 
very widely spread tissue predisposition in these patients. 
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Of the 32 eases of extragenital primary additional cancers, 11 were in 
the breast. In 3 cases the 2 primary lesions were diagnosed simultaneously, 
although in one ease the breast lesion by its extension to both breasts and both 
axillae had obviously been present much longer. In the other 8 cases, the 
breast lesion had preceded the genital lesion by 2 months, 10 months, 18 months, 
2 years, 8 years, 10 years, 18 years, and 21 years, respectively. 

Huber® considered the mammary lesions preceding the genital one as 
significant and in this series this appears to be substantiated. With the well- 
known high mortality rate of cancer of the female genital tract, however, not 
all will be alive to develop subsequent mammary cancer, but it is of note that 
none of these 1,237 patients developed mammary eancer during this period 
of observation. Whether this large percentage (28 per cent) of all the double 
primaries occurring in the breast is of significance is again a matter of opinion. 
The hypothesis that the lesions are somehow associated by similar hormone 
causes is a tempting one, but the great frequency of breast cancer in general 
makes any such conclusion impossible. 

The annual cancer incidence in New York State for the years 1942 to 
1947 was 60.2 in the breast per 100,000 population out of a total of 268.7 for 
all adult women, or almost 25 per cent of all cancers in women. 

There were 4 instances of triple primary cancers, as follows: (1) breast, 
basal-cell epithelioma of the skin, and ovarian ecareinoma; (2) breast, en- 
dometrium, and cervix, the cervical lesion being a Stage 0 discovered at total 
hysterectomy for carcinoma of the fundus; (3) malignant melanoma of the 
skin of the toe with cure by radical surgery, followed by epidermoid cancer 
of the cervix, and later adenocarcinoma of the ovary; (4) bilateral ovarian 
eancers of different types, with invasive epidermoid carcinoma of the cervix. 


Four of the extragenital second primary tumors were in the rectum and 
in all of these cases the genital primary was an epidermoid carcinoma of the 
cervix. In 3 of these cases the lesion of the cervix had been treated with ir- 
radiation 7 months, 8 months, and 2 years prior to the discovery of the rectal 
lesion. In 2 of these cases which had received irradiation in another institu- 
tion, the condition of the rectum, prior to therapy, is not known. The patient 
who was treated by radiation therapy in the Francis Delafield Hospital had 
negative rectal, sigmoidoseopic, and barium enema examinations prior to the 
therapy for eancer of the cervix, but died 8 months following admission at 
which time postmortem examination disclosed, in addition to epidermoid ear- 
cinoma of the cervix with metastases, adenocarcinoma of the rectum with 
metastases to the perirectal tissues. The possibility of transformation of the 
epidermoid carcinoma to adenocarcinoma of the rectum as a result of the x-ray 
or radium must be considered. 

One of the eases of combined bladder and cervix carcinoma is of similar 
interest since, following radiotherapy to the cervix, squamous metaplasia and 
squamous carcinoma in situ were demonstrated in the bladder mucosa. 

In another case, squamous-cell carcinoma of the vagina developed 10 
months following external irradiation for carcinoma of the fundus. There is 
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also to be noted the previously mentioned case of malignant thecoma of one 
ovary and pseudomucinous cystadenocarcinoma of the other, which developed 
3 years following irradiation for epidermoid carcinoma of the cervix. These 
bring to a total of 6 the second primary pelvie carcinomas that developed fol- 
lowing irradiation for pelvie eareinoma. 


Summary 


1. The literature has been reviewed in an attempt to evaluate the incidence 
and significance of the second primary cancer in the gynecological patient. 


There are differences of opinion as to what constitutes a second primary and 
as to its frequency. It does seem to be generally agreed that there is a tend- 
ency to a second primary in the bowel, skin, urinary tract, and in paired 
organs such as breast and ovary. 

2. In 1,287 cases of gynecological cancer seen over the last 514 years, 35 
instances of a second primary were found. An additional 4 cases were dis- 
covered at postmortem examination. This gives an over-all incidence of second 
primary cancer of 3.15 per cent. 

3. The site of the second primary is discussed in the eases presented, with 
an evaluation of its possible significance. 


Conclusions 

1. The possibility of a second primary pelvie cancer developing following 
irradiation to the female pelvis should be borne in mind, and warrants thorough 
clinical investigation before, and close observation following, treatment. 

2. A predisposition, possibly hormonal in nature, may exist between mam- 
mary and genital cancer. This warrants careful observation of the breast and 
routine cytological studies of the genital tract in patients who have had 
cancer in either of these areas. 

3. There is a possibility of a predisposition to the multicentric origin of 
squamous eareinoma of cervical, vaginal, and vulval epithelium. 

4. Except for the above-mentioned three possibilities, one should not ex- 
pect more than the usual incidence of other primary cancers, following or pre- 
ceeding development of a genital cancer. 
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A STUDY OF EIGHTY CASES OF CONE BIOPSY OF THE CERVIX* 


Joun R. Boyp, B.A., M.D.C.M., F.R.C.S.(C), 
VANCOUVER, BRITISH COLUMBIA 


(From the Departments of Obstetrics and Gynaecology and Pathology of the University of 
British Columbia and the Vancouver General Hospital) 


ONE biopsy of the cervix is a diagnostic procedure which is being used 

more and more commonly. It was the major diagnostic factor in 108 of 
275 cases of preinvasive carcinoma reported by Carter.'' In a study from the 
Cytology Institute of the Vancouver General Hospital, Fidler, Boyes, and 
Locke* have recently reported that in 142 cases of preinvasive carcinoma the 
diagnosis was confirmed in 66 per cent by the study of a large cervical cone 
biopsy. 

We feel that there are great advantages in having a large cone biopsy for 
pathological examination. While the “ring biopsy” originally advocated by 
Ayre® gives important information, with the passage of time various au- 
thors! *»* > have recommended the use of a larger type of biopsy which we 
eall the cone biopsy. Relatively little has been said, however, concerning the 
technical complications which arise in performing this procedure. We felt 
it timely, therefore, to study our cases from the surgical point of view. This 
paper presents the findings in 80 cone biopsies performed in the Vancouver 
General Hospital during the period 1954-1956. 


Technique 


It should be stated at the outset that some individualization of technique 
is essential. Obviously the problems met with in the pregnant patient or in 
the patient with senile changes and a flush vaginal vault will be different from 
those encountered in the average patient. The general procedure followed in 
this center has gradually evolved over the last 8 years; we do not believe that 
it is altogether satisfactory yet. 


Extreme care must be taken not to damage the cervical epithelium. There 
should be no preoperative douching or rubbing of the cervix during the prep- 
aration which should consist simply of pouring an antiseptic solution into the 
vagina. Bimanual examination should be deferred. A curettage should al- 
ways be done after the cone biopsy. In general, we believe that electroconiza- 
tion and cautery are contraindicated. There is no reason to suppose that 
hemostasis is thereby improved and these techniques make accurate histological 
interpretation of the cone or subsequent hysterectomy specimen impossible. 
The Ayre knife is often very useful. We believe that a modified Sturmdorf 
tracheloplasty gives the best result. After circumscribing the external cervix, 
the mucosa should be elevated and sutures placed to catch the descending 


*Presented at the Thirteenth Annual Meeting of the Society of Obstetricians and Gynae- 
cologists of Canada, Banff, Alberta, June 22, 23, and 24, 1957. 
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cervical branches. In young patients or those in whom hysterectomy is to be 
avoided, it is particularly important to carry the cone as high in the cervical 
canal as possible. A modified Sturmdorf repair is used and packing saturated 
with a sulfonamide emulsion and postoperative instillation of a sulfonamide 
cream into the vagina seem helpful in controlling infection. The packing is 
usually left for 48 hours. It appears that control of local infection is most 
important in avoiding postoperative complications and systemic antibiotics 
may offer additional protection. 

We believe that further definitive treatment should be deferred for from 
4 to 6 weeks. 


Analysis of 80 Cases 


1. Age.—The age distribution of the 80 patients was from 23 to 79 years. 
The mode was 36 years. The youngest patient with a significant lesion (pre- 
invasive) was 28, the oldest 76 (gross invasion). 


2. Parity—tThe parity varied from 0 to x with iii as the mode. It was 
unknown in 7 cases. Of the 7 patients-who were nulliparous, 4 had never been 
pregnant and 3 of these had a preinvasive lesion. Of the remaining 3 patients, 2 
had preinvasive lesions and one had microscopic invasion. 


3. Symptoms.—The symptoms leading to consultation are given in Table 
I. In 6 eases this was strictly the desire for a “checkup.” In all but one case 
cytological examination was carried out either primarily or subsequent to 
receipt of a suspicious report from an isolated biopsy. It should be emphasized 
that in fully one third of these patients there were no symptoms referable to 
the genital tract. The indications for cone biopsy are given in Table II. 


TABLE I. SyMPpTOMS IN 80 PATIENTS TREATED BY CONE BIOPSY OF THE CERVIX 


None 6 


Unrelated 22 
Irregular bleeding 3 
Postmenopausal bleeding 7 
*Pregnancy 6 
Post pregnancy 3 
Nonbloody discharge 2 
Other pelvic disease 1 


Previous carcinoma of cervix 


*Two of these also had irregular bleeding. 


INDICATIONS FOR CONE BIOPSY 


TABLE IT. 


Clinical impression 1 
Cytology 
Class I 4 
Class IT 2 
Class III 14 
Class IV 44 
Suspicious biopsy 5 


Biopsy and cytology 12 


4. Complications of Cone Biopsy—The complications are listed in Table 
III. Four of the 7 patients who required repacking and all of those who re- 
quired resuturing were transfused. The patient who required hysterectomy 
for control of bleeding had had repacking and resuturing and had a marked 
infection of the operative site. During her 38 days in hospital, she was given 
5,000 ¢.c. of blood. 
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One serious accident during operation was the perforation of the uterus 
and avulsion of the right tube and ovary with the curette. Fortunately there 
was an uncomplicated recovery without further treatment. 

In 6 eases the cytological examination was positive during pregnancy. 
In 4 of these, cone biopsy was performed during pregnancy. In one, at 3 
months’ gestation, spontaneous abortion occurred 3 days later. In another 
ease, pregnancy of approximately 4 weeks was unrecognized and was inad- 
vertently interrupted. 


TABLE III. MoRBIDITY AND COMPLICATIONS 


Febrile response (over 99.6° F.) 
Without other complication 18 
With other complication 10 

Bleeding requiring repacking 

Bleeding requiring repacking and resuturing 

Bleeding requiring hysterectomy 

Marked infection of uterus 1 

Accidents during operation 

Interference with pregnancy 


| 


— 


bo 


Complications in subsequent treatment 
Wound infection 
Pelvic abscess 
Ureterovaginal fistula 
Staphylococcal pneumonia 
Phlebitis 


Mortality 
Serious morbidity due to operation 
Serious morbidity with subsequent treatment 


—" 
CASO 


In 50 cases further treatment was given. Significant complications oc- 
curred in one of the 8 eases treated by irradiation and in 7 of the 48 by 
surgery. A pelvic abscess occurred in a woman who had pelvic inflammatory 
disease. A ureterovaginal fistula occurred in one ease. This patient had had 
irradiation for invasive carcinoma of the cervix, had a recurrence, and was 
subjected to radical hysterectomy. It may be significant that in all these cases 
definitive surgery was performed in from 7 to 17 days following cone biopsy, 
whereas in the average case at least 4 weeks’ delay was noted. 


Subsequent Treatment 


Individualization of treatment in the woman suspected of harboring cervi- 
cal cancer is impossible without the cone biopsy. To illustrate this point, in 
Table IV, the subsequent treatment in these 80 cases is correlated with the 
pathological findings. 

There were 45 cases of preinvasive carcinoma. In 30 the uterus was re- 
moved vaginally or abdominally. Trachelectomy was performed in the one 
patient with a lesion of the cervical stump. Radium was used in a patient 
with chronic leukemia judged to be a poor surgical risk. In 13 no immediate 
treatment is anticipated. One of these was irradiated 11 years ago for in- 
vasive carcinoma. Cone biopsy showed preinvasive cancer apparently com- 
pletely removed. The remaining 12 patients were left untreated because of 
age or nulliparity and several have had successful pregnancies. 

Of the 7 patients with microscopic invasion, 6 were subjected to radical 
hysterectomy. In none was a residual lesion discovered. One patient who was 
judged a poor surgical risk was treated by irradiation. Of the 2 patients with 
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invasive carcinoma subjected to radical hysterectomy, one had previously had 
unsuccessful irradiation treatment and had positive lymph nodes; the other 
was operated upon at 5 months’ gestation and the lymph nodes were negative. 

In the negative cervical pathology and basal-cell hyperplasia groups, one pa- 
tient received irradiation and surgery for adenocarcinoma of the fundus. 
Hysterectomy was performed in 3 instances; once for a dermoid cyst, once for 
a fibroid uterus, and once for no reason other than the basal-cell hyperplasia. 


TABLE IV. SUBSEQUENT TREATMENT 


PATHOLOGICAL CONDITION TREATMENT 


Negative cervical pathology 16 None 

Hysterectomy 

Radium and hysterectomy 

None 

Hysterectomy 

Preinvasive 45 None 
Hysterectomy 
Vaginal hysterectomy 
Trachelectomy 
Radium 

Microscopic invasion 7 Radical hysterectomy 
Radium 

Invasive 7 Radical hysterectomy 
Radium 


Basal-cell hyperplasia 


ne 


Comment 


We concede that there are disadvantages to the diagnostic procedure of 
cone biopsy; the complication rate, despite our best efforts, is still unsatis- 
factory ; we recognize that in cases of invasive carcinoma the spread of malig- 
nant cells may be enhanced; although it is suspected that fertility may be im- 
paired in some eases, this has not been a striking finding. 

In our laboratory there are only two indications for cone biopsy: 


1. Repeated, suspicious, or malignant cytology in the absence of a clinical 
lesion to indicate the point at which an ordinary biopsy might be taken. 

2. Single or multiple biopsies showing preinvasive carcinoma with no 
clinical site for further conventional biopsy. 


We feel that the only contraindication to cone biopsy is the presence of 
gross invasive carcinoma and urge a greater use of the simple biopsy pro- 
cedure to rule out this possibility. 

Of course, there is no advantage to the cone biopsy unless the pathologist 
has the experience and the facilities to study it properly. We believe that only 
by studying serial sections of tissue which include all the endocervix, cervical 
glands, and adjacent portio can an accurate assessment be made. 

When the procedure is done during pregnancy, the cone must be limited 
to some extent and this has created problems, because of inadequate tissue. 

We have heretofore subjected hysterectomy specimens, following cone 
biopsy, to the same careful scrutiny by serial section. We have not found 
invasive carcinoma in any case where a diagnosis of preinvasive carcinoma 
was made by a thorough cone biopsy. We have, however, found that our 
assessment of complete or incomplete removal of the lesion by cone is very 
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accurate. The diagnosis of “complete removal” was confirmed in 100 per cent 
of cases. The diagnosis of “incomplete removal” was confirmed in 9 out of 


16 instances. This information is invaluable in the conservative management 
of the younger patients. 


We intend, despite all the very real difficulties, to continue to develop the 
procedure and, we hope, to improve it. The outstanding advantage which we 
believe overshadows all other considerations is this: the pathologist is pro- 
vided with adequate material to make an accurate diagnosis within the limits 
of our present knowledge of these conditions. Invasion can be either diag- 
nosed or ruled out. The preinvasive lesion can be distinguished from those 
of probably lesser importance. The earliest stages of invasion can be studied 
accurately and thereby new knowledge gained that will guide our treatment 
of this interesting group in the future. Probably most important, in younger 
women, careful study of a complete cone biopsy provides sufficiently accurate 
knowledge of the lesion to permit us, when desirable, to temporize and not 
interfere with the childbearing function. 


Summary 


1. A study of 80 cases of cone biopsy of the cervix is presented. 


2. Significant complications developed in 20 per cent. These were almost 
all fairly easily handled. 


3. Some observations and recommendations regarding technique are given. 
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AN EVALUATION OF MATERNAL DEATH STUDIES* 


Douctas M.D., F.R.C.S.(C), Toronto, ONTARIO 


(From Grace Hospital, University of Toronto) 


URING the year 1955, 335 maternal deaths were recorded in Canada. 

Actual geographical location has little direct effect on parturition, but 
according to Table I, it is much safer to have a child in the West than in the 
East. The distribution of maternal deaths must be due to some factors in 
treatment, education, organization, or type of therapy. It is to discover these 
that maternal mortality studies have been set up. 


TABLE I. CANADIAN PROVINCIAL MATERNAL MortTALIty RATES, 1955 


| BIRTHS | DEATHS 


RATE PER 10,000 


Canada, total 441,681 


Newfoundland 14,757 
Prince Edward Island 2,784 
Nova Scotia 18,967 
New Brunswick 16,609 
Quebec 133,372 
Ontario 139,554 
Manitoba 22,397 
Saskatoon 24,746 
Alberta 34,357 
British Columbia 34,138 


Organization of the Committee for the Study of Maternal Deaths 
in the Toronto Area 


Sinee an individual obstetrician sees few obstetrical deaths, it is necessary 
to pool information to obtain enough eases for statistical analysis. The Com- 

mittee for the Study of Maternal Deaths in the Toronto Area was organized 
5 years ago. It was organized to differentiate true obstetrical deaths from 
those independent of pregnancy and to obtain information which might de- 
crease maternal deaths. Care was taken not to make this Committee a seat 
of judgment and to retain the cooperation of all medical practitioners. This 
Committee consists of representatives from all the local organized hospitals, 
from the Metropolitan and Provincial Departments of Health, from the Ob- 
stetrical, Medical, and Anaesthetic Departments of the University of Toronto, 
and two general practitioners from the Academy of Medicine. 

All deaths occurring during pregnancy or within 90 days of the termina- 
tion of pregnancy are studied, for every possible avenue of information must 
be explored, lest obstetrical deaths be missed or hidden by inaccurate death 
records. The majority of cases are supplied to this Committee by the Maternal 


*Presented at the Thirteenth Annual Meeting of the Society of Obstetricians and Gynaé- 
cologists of Canada, Banff, Alberta, June 22, 23, and 24, 1957. 
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and Child Hygiene Division of the Ontario Department of Health, through its 
access to death certificates and hospital reports. Changes in the wording of 
the death certificates and an effort to correlate deaths of women with birth or 
stillbirth records over the previous 90 days have been suggested in order to 
reduce the suspected number of missed cases. 

The teaching value of these studies is evidenced by the large voluntary 
attendance of the residents and senior interns at these meetings. The Com- 
mittee has gradually opened its meetings and now invites all the staff ob- 
stetricians of the various hospitals and any practitioner who may have treated 
the case. Where possible, an obstetrician not connected with the case gathers 
the details, summarizes the case, and presents it in a completely anonymous 
form to the Committee. The anonymity insures a detached scientific objectivity 
which is necessary for the proper function of this Committee. 


Preventability and Responsibility 


Statistical comparisons cannot be made without a common standard. 
Table II shows the method of classification recently introduced by the Ameri- 
ean Medical Association in “A Guide for Maternal Death Studies.’* It is 
hoped that, in future, greater uniformity will prevail, making accurate com- 
parisons possible. 


TABLE II. CLASSIFICATION OF DEATHS 


3 . Direct obstetrical 
. Indirect obstetrical 
. Nonobstetrical 


. Preventable 
. Nonpreventable 


. Professional factors 
. Hospital factors 

. Patient factors 

. Undetermined factors 


In spite of the obvious differences in approach and methods of elassifiea- 
tion, a surprising conformity of results is to be observed in different studies. 
In Table III, it is shown that the nonpreventable maternal death rate is at 
present approximately 3 per 10,000. 


TABLE III. COMPARISON OF THE RESULTS OF NINE MATERNAL DEATH StTUpIES, 1950-1955 


| FRANK- CON- NORTH 
| MINNE- LIN PHILA- | NECTI- CARO- ILLI- DE- OKLA- TO- 
SOTA |COUNTY|DELPHIA CUT LINA NOIS TROIT HOMA | RONTO 
Preventable 29% 79% 62% 50% 91% 81% 88% 10% 78% 
Actual, rate per 
10,000 4 6 7.4 ' 30 6.3 8 8.4 
Nonpreventable, 
rate per 
10,000 3 2 3 1.5 2.4 2.6 
Assignment of Responsibility.— 
Physician 66% 75% 63% 51% 81% 53% 
Hospital 3% 
Patient 6% 25% 30% 9% 11% 42% 
Unassigned 28% 7% 40% 5% 5% 
joint or other 
other 
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In order that improvement may take place, the factors of responsibility 
must be assessed. To claim a death is preventable without corrective sugges- 
tions is merely destructive criticism. Table III shows that approximately 60 
per cent of the preventable deaths can be attributed to factors in the control 
of the physician. The percentage of factors attributed to hospital care is small 
and usually easily corrected; these are usually concerned with blood trans- 
fusions. Factors attributed to patients are ordinarily those of noneooperation 
or late presentation, which are due to individual idiosyncrasies, but a great 
deal still may be done to educate the public regarding the necessity of early 
and regular prenatal care. 


Causes of Death 


The cause of death as registered on the death certificate has been found 
in our studies often to be misleading and even incorrect (Table IV). This 
series has a 64 per cent autopsy rate which still leaves 36 per cent of the causes 
of death unconfirmed. Abortions which have been listed separately in this 
series would have swelled deaths due to hemorrhage, infection, and emboli, 
and no doubt this accounts for the high incidence of infection in some of the 
other studies. 


TABLE IV. A COMPARISON OF THE CAUSES OF DEATH IN SEVEN MATERNAL MorRTALITY STUDIES, 
1950-1955 


MINNE- |FRANKLIN| PHILA- 
SOTA COUNTY | DELPHIA | ILLINOIS |MICHIGAN| DETROIT | 
Hemorrhage 28 20 13 33 29 
Toxemia 20 20 29 25 21 
Infection 7 36 13 22 


15 


Emboli 
10 10 8 


Cardiac disease 
Abortions 
Other 33 16 14 


Anesthesia 6 10 5 6 
6 


TABLE V. DEATHS DUE TO HEMORRHAGE, TORONTO, 1951-1956 


Causes.— 
Postpartum atony 
Ectopic pregnancy 
Accidental hemorrhage 
Ruptured uterus 
Afibrinogenemia 
Incompatible blood 


2 bo bo 


bo 
oo 


Preventable Factors.— 
Physician 
Patient 
Hospital 
Unassigned 


© 


Type of Delivery.— 
Obviously traumatic 
Cesarean section 
Tears of uterus or vault 


Hemorrhage.—F actors associated with death from hemorrhage are shown 
in Table V. Eighty per cent were regarded as preventable. 

Postpartum hemorrhage following good prenatal care, with adequate 
delivery facilities and ample technical skill, is usually easily handled, but the 
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lack of any one of these latter three requisites for safety makes it a major 
catastrophe. One third of these deaths occurred in anemic patients, reliance 
having been placed on the routine prescription of iron without a hemoglobin 
estimation during the prenatal course. In such anemic patients a small brisk 
hemorrhage may lead to death; or the patient is prone to infection against 
which she has little resistance. 

Hemorrhage was notoriously associated with traumatic deliveries. These 
deaths were accompanied by a 50 per cent fetal mortality, and in 25 per cent 
there was a frank history of traumatic delivery ; a further 25 per cent showed 
evidence of trauma by the presence of tears in the uterus or vault. It is diffi- 
eult to distinguish between traumatic shock and hemorrhagic shock. One 
death not ineluded in this group of deaths from hemorrhage was the direct re- 
sult of shock due to a manual dilatation of the cervix. In short, hemorrhage 
may be only a complicating factor in a badly traumatized and therefore 
shocked patient. 

Inadequate blood replacement was a factor in all but one of these 28 
deaths; 12 patients received no blood and 8 received blood either too little or 
too late. A young healthy adult when hemorrhaging can absorb massive 
amounts of whole blood rapidly without embarrassing her heart. This is not true 
of all intravenous fluids, and 2 patients would less likely have died from pul- 
monary edema had they had blood instead of saline. A tendency to substitute 
vasoconstrictors for adequate replacement of blood was noticed. 

Gross mishandling was noted in only 2 cases; most of the remaining cases 
showed that the physician had failed to appreciate the abnormalities present. 
Early consultation would have decreased the mortality associated with con- 
ditions conducive to hemorrhage, e.g., overdistention of the uterus, increased 
parity, inertia, or operative deliveries; 83 per cent of the deaths from hemor- 
rhage occurred in multiparous patients. The obligations of a consultant to 
give his own findings and opinions may be influenced by familiarity with a 
colleague. One death occurred because a consultant accepted the physical 
examination of a senior colleague who had missed a ruptured uterus. 


Cesarean Section.—The high incidence of cesarean section associated with 
hemorrhage is interesting, but not unexpected. Cesarean section was performed 
in 2 eases of hemorrhage without any checking for coagulation defects, which 
were suggested by the history; the hemorrhage was not decreased by the op- 
eration. Adequate matched blood should be available for immediate use wher- 
ever even an elective section is performed and would have prevented 3 deaths. 


TABLE VI. DeEaTHS DUE TO TOXEMIA, TORONTO, 1951-1956 


Type of Toxemia.— 
Pre-eclamptic or eclamptic type 12 
Superimposed on kidney disease 6 
Acute nephritis 1 
Total 19 (16% of total deaths) 
Preventable Factors.— 
Doctor 5 
Patient 6 


Total 11 (58% of deaths due to toxemia) 


Toxemia.—According to Table VI, the factors of responsibility are divided 
about evenly between the patient and physician, but this is only a part truth, 
for lay education must be the responsibility of the profession. One Toronto 
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hospital, having experienced several deaths due to eclampsia, 2 of which oe- 
curred in one year, set up a special committee which made beds available to pre- 
eclamptie patients, held special education lectures for the practitioners, and set 
up a suggested procedure for all patients admitted with the diagnosis of pre- 
eclampsia or eclampsia. They now have been four years without a death from 
eclampsia. 


Operation.—The diagnosis of an acute abdominal crisis during pregnancy 
is difficult. Two major faults in relation to this problem were found by the 
Committee. Either the symptoms were dismissed as unimportant until the 
patient was in extremis or the symptoms were appreciated but the patient was 
treated far too conservatively (Table VII). All abdominal pains during preg- 
nancy deserve careful examination and close and continuous observation. 


TABLE VII. DEATHS ACCOMPANYING OBSTETRICAL SURGERY, 1951-1956 


OPERATION | NO. OF CASES 
Cesarean section 12 
Hysterectomy 7 
Laparotomy for various causes 4 
Acute abdominal crisis 8 

Bowel obstruction 5 

Appendicitis 2 

Acute pancreatitis 1 


Eighty per cent of the maternal deaths associated with acute abdominal 
conditions would have been avoided, had these patients been treated as strictly 
surgical cases. Wangensteen suction has accomplished miracles, turning a poor 
risk into a reasonable operative risk, but we are often deluded by its apparent 
results. We tend to delay further and allow the patient’s condition to deteri- 
orate, although she is apparently improving. 


Pulmonary Emboli.—Pulmonary emboli have been considered by the com- 
mittee as preventable. Review of 6 cases, however, shows only 2 where any- 
thing might have been done to lessen the risk of its occurrence. The majority 
occurred at home, 8 to 21 days after hospitalization and without warning. 
One occurred before delivery and in this case, in spite of careful autopsy, no 
primary site of thrombosis was ever found. 


TABLE VIII. DeatuHs Due TO CarpDIAc COMPLICATIONS, 1951-1956, ALL PREVENTABLE 


| NO. OF CASES 


Parity.— 
Multiparas 5 
Primipara 1 
Preventable Factors.— 
Physician 2 
Patient 3 


Unassigned 1 


Cardiac Complications —Few complications of pregnancy have undergone 
such a radical change of treatment nor had so greatly improved results as 
those resulting from heart disease. According to the committee, these deaths 
were all preventable, the patient being as much in control of the factors of 
preventability as the physician. Cooperation between the cardiologist and 
obstetrician would have saved one patient; the remainder had had at least one 
previous successful pregnancy and considered they would have no trouble this 
time. Most of them underwent a radical change in condition when a mild inter- 
current infection, treated inadequately, resulted in acute heart failure. 
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Anesthesia.—Anesthesia is for most deliveries a comfort, not a necessity. 
Hence, any deaths due to anesthesia must be considered preventable. Unfor- 


tunately, most anesthetists regard obstetrical anesthesia as a chore rather than 
a challenge. 


Seven of the 9 cases investigated as deaths from anesthesia were those 
of primiparas with short labors in which no complications were expected. Un- 
trained anesthetists, continuing anesthesia in spite of vomiting, were usually 
responsible. More research and practice in obstetrical anesthesia is necessary, 
for many an excellent surgical anesthetist knows little about handling the 
obstetrical patient. 


Abortions.—Abortions account for almost one fourth of the maternal 
deaths in this study. It is impossible to estimate the number of abortions being 
done in the area nor to calculate accurately the risk of a criminal abortion. 
Ninety per cent of the deaths from abortion were those of multiparous married 
women. 

During the 5 years reported in this series, maternal deaths have decreased 
from 13.7 to 5.3 per 10,000 live births. For this marked improvement the Com- 
mittee cannot claim all the credit. The effectiveness of such committees is dem- 
onstrated by the interest shown by those attending its meetings, by prac- 
titioners, interns, and the members of the allied professions, such as anesthesi- 
ology and pathology. 


Summary 


A comparison is made of the findings of the first 5 years of the Toronto 
Maternal Mortality Committee with eight other established committees. Al- 


though methods and procedures vary the results indicate that about 70 per cent 
of maternal deaths are still preventable. Nearly two thirds of the factors 
responsible for these deaths lie within the control of the physician. 


Long-term studies have shown results in the form of a reduced maternal 
mortality. 
Reference 


1. A Guide for Maternal Death Studies, 1957, American Medical Association. 


Discussion 


DR. K. T. MAC FARLANE, Montreal, Quebec.—Although all Maternal Mortality Com- 
mittees cannot be identical in form, it is important to have some standardization of 
terminology and definitions, in order to produce the most valuable results from these 
studies. I would strongly recommend to any who anticipate beginning such a program 
this publication of the Council on Medical Service, the American Medical Association, en- 
titled “A Guide for Maternal Death Studies.” This has recently come off the press and is 
well worth careful perusal by all of us. 


To err is a human propensity common to mankind and the cool realization of personal 
mistakes with their implications produces a lasting humility and breadth of character. 
By studying the mistakes of others we should also receive great benefit but hardly to the 
same degree as in the contemplation of our own. 

Self-assessment should be extremely rewarding but it may develop into an ego-building 
process of self-justification which completely clouds the real purpose. Group self-assess- 
ment, as in the Maternal Mortality Studies, by means of anonymity of case reports and 
data, should do much to correct such misinterpretations. It is unfortunate that in some of 
the published reports one senses a tone of self-veneration even if only in exposing local 
shortcomings. 
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Maternal mortality studies, some of which have been going on for 25 years, have 
apparently done much to reduce the deplorable loss of the childbearing mother with its 
associated effects on family, home, and nation. One wonders, however, whether it is the 
maternal mortality study per se which has done this, or whether these studies are not 
just a part of the medical aspects of a general awakening to our responsibilities in respect 
to safe childbearing. 


There are many factors which would seem to contribute to the reduction in maternal 
mortality which we all know has taken place over the last 30 years: 


1. General improvement in medical practice as a whole, progress in anesthesia, more 
intelligent use of the x-ray, increased use of consultation, and wider acceptance of psycho- 
therapy as an adjunct to prenatal care. 


2. The discovery and the increased use of chemotherapy and antibiotic agents. 

3. The establishment of blood banks with routine prenatal blood grouping, Rh typing, 
and hemoglobin estimations, and facilities for rapid blood replacement. 

4. Steady improvement in undergraduate, graduate, and “refresher course” obstetrical 
teaching. 

5. Reduction in home deliveries for primigravidas and multigravidas with complica- 
tions, or improvement in medical care provided for home delivery. 


6. Education of the layman in the benefits to be derived from early and adequate 
prenatal care and in the knowledge of normal and abnormal reproductive phenomena. 

7. The lessons derived by practicing obstetricians from statistical studies, maternal] 
mortality commitees, and obstetrical conferences at all levels. 


None of these aspects can be neglected if we are to progress to the desired minimal 
loss and it is difficult to compare the relative values of each of these factors. Personally, 
I am inclined to think that far outweighing the statistical documentation of maternal 
deaths and the implications of arriving at zones of responsibility in these catastrophes is 
the improvement in lay teaching of the fundamentals of healthy motherhood. To illustrate 
this we might study more closely the maternal mortality figures for the State of Connecticut 
which are included in the essayist’s Review. 


In 1946 the Maternal Mortality Committee was formed and during the first 5 years 
of its existence the mortality was reduced from 9 per 10,000 live births to 4. This is roughly 
a 55.6 per cent reduction and a most creditable effort. In the previous 5 years, without the 
benefit of a committee, the mortality had been reduced from 24 to 10 per 10,000, or 58.3 
per cent, and in every 5 year period preceding these there was a steady although perhaps 
less dramatic reduction. In the 25 years reviewed, from 1926 to 1950 inclusive, the rate 
was reduced from 62 to 4 per 10,000, a reduction of 93.5 per cent. Similar results appear in 
the figures of almost all of the well-established maternal mortality committees. Without 
detracting from their value, it is well to assess the results clearly and from all aspects 
rather than from a single approach. 


There is no question but that these studies have resulted in improved facilities in 
hospitals for the management of obstetrical emergencies. They also have reaffirmed to our 
profession the necessity of careful, painstaking prenatal care, and the exercise of well- 
informed obstetrical judgment during labor and in the postpartum period. 


S 
( 
t 
I 
O 
a 
le 
n 
W 
tl 
B 
n 


STUDIES ON PERINATAL MORTALITY IN THE PROVINCE OF 
ALBERTA FOR THE YEAR 1955-1956* 


J. Ross Vant, M.D., EDMONTON, ALBERTA 


(From the Department of Obstetrics and Gynaecology, University of Alberta) 


HE Province of Alberta extends from the forty-ninth to the sixtieth 

parallel and has an area of 255,285 square miles. It has grown in popu- 
lation from 772,782 in 1936 to 1,123,116 in 1956. In 1936 approximately 16,000 
women were delivered of viable babies; 60 per cent were delivered in the hos- 
pitals; 76 mothers died. In 1956 there were slightly more than 35,000 births, 
99 per cent of which occurred in the hospital, and 12 mothers died. This 
tremendous improvement in maternal mortality may be credited to progress in 
the techniques and organization of obstetrical practice that has occurred in 
the last two decades. 

While the mother may now run the course of pregnancy in much greater 
safety, similar improvement in the outlook for the fetus has not taken place. 
In 1936 the stillbirth rate numbered 29 per 1,000 live births and the neonatal 
deaths 34 per 1,000 live births, while in 1953 there was but little change, still- 
births numbering 17 per 1,000 live births and neonatal deaths 21 per 1,000 live 
births. 

This realization provided the impetus in the autumn of 1954 for the or- 
ganization, by the Alberta Division of the Canadian Medical Association, of a 
committee to investigate, review, and study all stillbirths and fetal deaths in 
the first 7 days of life. A grantt was received from the National Health Grants 
Program for an initial period of 3 years. This allowed us to secure the services 
of a part-time executive secretary (a well-trained obstetric nurse), a small 
office, equipment, and a traveling-expense account. The Committee consisted 
at first of two pediatricians (one of whom was chairman) and an obstetrician ; 
later a second obstetrician was added. This Committee has met once each 
month since that time. 


Functions of the Perinatal Mortality Committee 


The first function of this newly formed Perinatal Mortality Committee 
was to ascertain the number of antepartum, intrapartum, and neonatal deaths, 
the place of death, and the cause thereof. This information we attempted to 
obtain from the death certificates at the Bureau of Vital Statistics. While the 
Bureau was most cooperative, the Committee was quickly impressed with the 
need for more detailed information. 


*Presented at the Thirteenth Annual Meeting of the Society of Obstetricians and Gynae- 
cologists of Canada, Banff, Alberta, June 22, 28, and 24, 1957. 


TNational Health Grant Program, Project 608-13-6. 
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Accordingly, the Committee compiled and circulated to all hospitals the 
“Alberta Perinatal Death Form,” with the request that the attending physician 
complete the form in each ease of perinatal death. This form supplied mod- 
erately detailed information of the mother’s age, parity, blood group and Rh 
factor, her previous pregnancies and their outcome, her present pregnancy, labor, 
and birth of the infant, the infant’s condition at birth, the treatment, the prog- 
ress of labor, the suspected or real cause of death, and the postmortem findings. 
It takes about 15 minutes to complete the form and this is best done by the doe- 
tor very soon after the infant’s death. It is forwarded to the central Committee 
for assessment and final evaluation and the information is then punched on 
Keysort cards. 

This task of evaluation proved so formidable that local perinatal com- 
mittees were set up in the ten largest hospitals in the Province (accounting for 
over half the total number of babies), each committee consisting of an ob- 
stetrician, and anesthetist, a pediatrician, and, if available, a pathologist. 
These committees reviewed and assessed their perinatal deaths and then for- 
warded the forms to the central Committee for evaluation. Each of these 
hospital committees also reviewed its perinatal deaths at a monthly meeting 
to which were invited any interested members of the staff, thereby stimulating 
and inereasing the general interest. 

In reviewing the perinatal death forms, the local or central Committee 
first determines the cause of death. Where no postmortem has been per- 
formed, this is sometimes impossible and this fact emphasizes the need for a 
proper necropsy in each case of neonatal death. In deciding on the cause of 
death the following modification of Potter’s' system is being used : 


Cause of death: 


1. Abnormal pulmonary ventilation 
a. Hyaline membrane disease 
b. Atelectasis 
e. Unknown 
2. Birth trauma 
a. Intracranial hemorrhage 
b. Other 
Malformation 
Infection 
a. Pneumonia 
b. Other 
. Blood dyscrasias 
a. Hemolytic disease 
b. hemorrhagic disease 
6. Anoxia (due to maternal causes) 
a. Toxemia 
b. Antepartum hemorrhage 
e. Accidents to the cord 
d. Placental insufficiency 
e. Other 
7. Maternal conditions 
a. Infections 
b. Diabetes 
ce. Hypertension 
d. Nephritis 
e. Other 
8. Miscellaneous 
. Unknown 
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After the cause of the death has been considered, the Committee then tries 
to decide whether the death was attributable to the obstetric or the pediatric 
care, whether it was preventable or not, and where the responsibility lay. 
These data are recorded by the use of a modification of the code used by 
Kendall and Rose? of Philadelphia : 


A. Obstetric . Inadequate prenatal care 
B. Pediatric . Family at fault 
C. Combined . Physician, error in judgment 
. Physician, error in technique 
I. Preventable Intercurrent disease 
II. Nonpreventable Unavoidable 
III. Unelassifiable . Unelassifiable 
. Hospital responsibility 


“Hospital responsibility” has been added to cover factors over which the 
physician has no direct control, and to recognize the hospital responsibility 
in such matters as inadequate nursing care and inadequate or faulty equip- 
ment. 

A final appraisal is made of each death and the physician concerned is 
notified by the following form letter, with a comment where indicated: 


Dear Doctor: 


The following is the classification on Baby 


. Inadequate prenatal care 

. Family at fault 
Physician—error in judgment 
. Physician—error in technique 
. Intereurrent disease 

. Unavoidable 

. Unclassifiable 


A. OBSTETRIC 
B. PEDIATRIC 
C. COMBINED 


] 
2 
3. 
4 


) 


I. Preventable 
II. Nonpreventable 
IIT. Unelassifiable 
This classification has been arrived at after consideration of the information that was 
available to the Perinatal Mortality Committee. Should you have information in regard 
to this case which may not be known to us, and which might alter the classification, please 
communicate with us, 


At the end of each year the results are compiled and each hospital is noti- 
fied of its perinatal death rate, of the over-all provincial perinatal death rate, 
and the average rate for hospitals of its own size and location. 

Another effort of the Committee has been to have the Executive Secretary 
visit as many rural hospitals as possible, with a view to finding out their prob- 
lems and assisting in the solution. To the present time, all but ten of the hospi- 
tals have been visited. Their response has been extremely cordial. 

Since the geographic area is large, and so many conditions are variable, it 
has been impossible to obtain in all cases exact and detailed information. <Ac- 
cordingly, our results are qualitative. They have served, however, to give us 
valuable information and most certainly to make the practicing physician in 
Alberta much more aware, not only of the mother’s welfare, but of the im- 
portance of the survival of the baby. 


Findings of the Committee 


In 1954 the total number of deliveries was 33,588, and the perinatal deaths 
were 876, made up of 440 stillbirths and 436 neonatal deaths. The perinatal 
death rate was 26 per 1,000 births. The autopsy rate was 29.5 per cent. 
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In 1955 there were 34,788 deliveries. The perinatal deaths numbered 830, 
of which 443 were stillbirths and 387 were neonatal deaths. The perinatal 
death rate had decreased to 24 per thousand births. The autopsy rate in- 
creased to 33.1 per cent. 

In 1956 there were approximately 35,316 births. There were 419 stillbirths 
and 425 neonatal deaths or 844 in all. The perinatal death rate was 24 per 
1,000 births. The autopsy rate had risen to 41.5 per cent. 

In the six hospitals with over 300 beds (Table I), in which over half of 
the babies were born, the perinatal mortality rate was much the same in both 
1955 and 1956. In the hospitals with between 100 and 299 beds, and in those 
with less than 30 beds, the rate was similar and compared favorably with that 
of the larger hospitals. In the hospitals with a capacity of between 30 and 99 
beds, the rate for 1956 increased somewhat. In the Indian hospitals, where 
the number of births was quite small, the perinatal mortality rate was ex- 
ceedingly high. 


TABLE I. PERINATAL MORTALITY RATES IN HOSPITALS OF DIFFERENT SIZES IN THE PROVINCE 
OF ALBERTA, 1955-1956 


PERINATAL DEATH RATES a 
TOTAL BIRTHS PER 1,000 TOTAL BIRTHS 

SIZE OF HOSPITAL 1956 1955 1956 

Over 300 beds 17,787 23.9 
100 to 299 beds 3,035 21.0 
30 to 99 beds 9,430 22.3 
Under 30 beds 4,001 23.2 
Indian hospitals 454 32.3 


Rates for province 2 23.9 


In 1956, of the total number of births, 35,316, 2,034 were premature 
(Table II). Of these, 204 were stillbirths and 270 occurred within 7 days. Of 
the 33,282 mature infants, 216 were stillborn and only 154 died in the neonatal 
period, which makes the death rate per thousand for the premature group 
about 22 times the death rate in the mature group. 


TABLE II. ANALYSIS OF TERM AND PREMATURE BIRTHS IN 1956 


| MATURE | PREMATURE | 

Total births 33,282 2,034 35,3 
Stillbirths 216 

Infant deaths 154 

Total 370 

Death rate per thousand for their own group 11.1 


If we carry this further we see that, curiously enough, in the hospitals 
with over 300 beds (Table ITI), 7.1 per cent of the total births were premature; 
in the next largest, 100 to 299 beds, 6.2 per cent were premature; while in the 
smaller hospitals, the premature rate was much less. This appears statistically 
significant but as to the cause, one can only speculate. The average incidence 
of premature births was 5.9 per cent, which is approximately one half the 
figure of 11.7 per cent quoted by Eastman® in his survey of 28,493 deliveries 
over a 20 year period at the Johns Hopkins Hospital. 

The death rate of premature infants per 1,000 premature births was much 
the smallest in the hospitals with over 300 beds and it became progressively 
greater as the size of the hospitals diminished (Table IV). This would indicate 
that better care is available for prematures in the larger hospitals and perhaps 
there is even a greater chance of achieving a live birth of a premature infant 
as well in these institutions. 
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Hospitals with over 300 beds 17,787 = 7.1 
188 
Hospitals with 100-299 beds 3035. = 6.2 
415 
Hospitals with 30-99 beds 3490 = 4.4 
165 
Hospitals with less than 30 beds Tr = 4.1 
2,024 
- 
Average for above groups 34,953 = 5.9 


AUTOPSY PERCENTAGES 


* with pathologists 
without " 
provincial percentage 


ous 


TABLE IV. DEATH RATE PER THOUSAND PREMATURE BIRTHS ACCORDING TO SIZE OF 


HOSPITAL, 1956 


PREMATURES 


SIZE OF HOSPITAL STILLBIRTHS | LIVEBIRTHS | TOTAL 
Over 300 beds 86 97 183 
100 to 299 beds 69 112 181 
30 to 99 beds 128 222 349 
Less than 30 beds 109 182 291 


Total death rate for Province 100 133 233 


In the 9 hospitals which were served by pathologists, the autopsy rate in 
1955 was 51.3 per cent and in 1956 was 65.5 per cent, while in the 101 hospi- 
tals without the services of a pathologist, the autopsy rate in both years was 
about 15 per cent (Fig. 1). As stated before, the over-all autopsy rate in 1955 
was 33.1 per cent, and in 1956 it was 41.5 per cent. It is obvious that without 
autopsy and, indeed, with a properly performed autopsy in many eases, the 
cause of death can only be surmised. 
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TABLE V. CAUSES OF PERINATAL DEATH 


1956 


Unknown 

Malformation 

Diseases of blood 

Maternal conditions: 
Infection 
Diabetes 
Hypertension 
Others 

Birth trauma: 
Intracranial 
Other 

Abnormal pulmonary ventilation: 
Hyaline membrane 
Atelectasis 
Other 

Anoxia: 
Toxemia 
Antepartum hemorrhage 
Cord accident 
Placental insufficiency 
Other 

Infection 

Other 


Causes of Perinatal Mortality 


In 1955 and 1956, malformation was the cause of death in approximately 
the same number of cases, about 16 per cent (Table V). Diseases of the blood 
are with one exception those attributable to the Rh-negative sensitized mother. 
About 6.6 per cent of the mothers in Alberta in 1956 were Rh negative, with 
an associated perinatal loss of 6.5 per cent. It must remain the duty of the 
Perinatal Mortality Committee to publicize the fact that each mother, besides 
having a Wassermann test, must also have blood taken for the deterimination 
of the Rh factor and blood group, and, if necessary, her husband’s blood must 
also be grouped and his Rh factor determined. In many eases, even last year, 
this fact was not known until the baby became jaundiced and then, of course, 
it was often far too late to undertake treatment. The central Committee has 
intimated to the man in practice that any mother who becomes sensitized 
should be sent to a large hospital where exchange transfusion can be under- 
taken, when necessary, as soon as the baby is born. The Committee has been 
gratified to find that several practitioners have taken advantage of the oppor- 
tunity and more of these mothers are being sent to the larger hospitals for 
delivery. In this way it is hoped that we will decrease the number of cases 
not only of babies who die in the perinatal period but also of those who become 
spastic or mentally defective. 

We classified maternal conditions a little differently in 1956. In 1955 
there were 15 deaths noted as being due to maternal conditions. In 1956, with 
infection, diabetes, hypertension, and other diseases, we noted 20. The Com- 
mittee has endeavored as well to teach the practitioner that when a mother 
has diabetes of any severity the physician must secure the services of a man 
well trained in the treatment of diabetes, toxemia, and the other problems 
that go with diabetes at term. It is significant that 4 babies died in cases of 
maternal hypertension. Infection in the mother claimed the lives of 6 babies, 
even in spite of blood transfusions and antibiotics. 

The problem of birth trauma underwent a change in classification in 1956. 
In 1955 we had 144 babies who died as a result of birth trauma, a very high 
incidence of almost 18 per cent. In a well-run hospital this should not exceed 
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10 per cent but if we exclude accidents of the cord and antepartum hemor- 
rhage, we still have 87 cases of birth injury, of which 55 were due to breech 
delivery. This indicates that the risk of breech birth during that year was 
6.2 per cent as opposed to 0.04 per cent for cephalic presentations under the 
same conditions. It is apparent that we must repeat our instructions to the 
practitioner on the method of handling a breech delivery. In 1956 the com- 
plications due to birth trauma were 39, or 4.6 per cent, for the greater part 
of which intracranial hemorrhage was responsible. 

In the classification of abnormal pulmonary ventilation, we find much the 
largest number of cases attributed to atelectasis. This is a speculative diag- 
nosis because in the vast majority there was no postmortem. Hyaline mem- 
brane disease is next in numerical order and in these cases the diagnosis is 
fairly exact for in all but 2 a postmortem was performed. The others, adding 
up to 19, make a total of 125 cases, or 14.8 per cent in 1956. This is almost 
double the total for 1955 but it includes some of the cases that were classified 
as caused by birth trauma in 1955. 

Anoxia was listed as the cause of by far the largest number of perinatal 
deaths. Anoxia, however, is a result of some complication and not an ulti- 
mate cause. Of these 203 deaths, or 24 per cent of the total, the largest num- 
ber was due to antepartum hemorrhage. Many of the latter were associated 
with toxemia, which emphasizes the need for greater attention to prenatal 
eare and for more intensive teaching as to the treatment of antepartum hemor- 
rhage. Accidents to the cord claimed 61 fetal lives. 

One of the common defects in the perinatal death form was the absence 
of any record of the fetal heart sounds, or of the time when they were last 
noted as present. In our many letters to the small hospitals and to the prac- 
titioners, we have stressed the necessity of having the nurse in charge listen 
to the fetal heartbeat at regular intervals and record the time and rate. 

Toxemia itself caused a total of 29 perinatal deaths. Placental insuf- 
ficiency, sometimes due to toxemia, sometimes to circumvallate placenta, 
claimed the lives of 20 babies. Other problems causing anoxia were present 
in 21 eases. The total for anoxia, 203, was much greater than for 1955. This 
may be explained by the more frequent use of this term in eases that before 
1956 might have been classified as caused by birth trauma. 

In 1956 we paid more attention to the problem of infection and we found 
17 eases, or 2 per cent, in which infection could be classed as a cause of death. 
Cases for which no definite cause could be found were only 8 in number, less 
than 1 per cent. 

The initial premise is that maternal and perinatal mortality studies are 
equally important and complement one another. The greater number of our 
perinatal losses result from obstetrical problems. Every province and state 
should have a perinatal mortality committee. 

A reduction in perinatal mortality will, as Eastman’ puts it, result from 
(a) safeguarding maternal health through pregnancy and (b) research into 
the causes of perinatal death, which will involve closer cooperation between 
the general practitioner, the obstetrician, the pediatrician, and the pathologist. 


[ should like to pay tribute to Drs. Grisdale, Ritchie, Thomas, and Birrel as Com- 
mittee members, and to Miss Tasker as Executive Secretary, for their unflagging energy 
and enthusiasm in the launching and continuance of this endeavor. 
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NUCLEOLI AND NUCLEOLAR RIBONUCLEIC ACID IN 
NONMALIGNANT AND MALIGNANT HUMAN ENDOMETRIA* 


MarcareT E. Lone, Px.D., Fumio Doxo, M.D.,** Anb 
Howarp C. Taytor, Jr., M.D., NEw York, N. Y. 


(From the Department of Obstetrics and Gynecology, College of Physicians and Surgeons, 
Columbia University, The Presbyterian Hospital, and the Francis Delafield Hospital) 


HIS contribution to cytochemical investigation of human endometria is part 

of a project, “The Cytochemistry and Biochemistry of Differentiation in 
Gynecological Neoplasms,’’ which was designed to correlate histological, cyto- 
chemical, and biochemical analyses of gynecological tumors with the different 
histological grades of malignancy of the tumors. The basic tenet of the project 
has been presented in detail in an earlier publication.** 


Cytochemical studies in this project have attempted to localize specific 
cellular components of malignant cells and to define visual or measurable 
changes in these chemical constituents in relation to histological grade or to 
the varying degree of differentiation from the normal or benign tissue from 
which the malignant tumor developed. 


The recognition that different specimens of the same type of tumor oc- 
curred with different histological degrees or grades of malignancy was empha- 
sized first by Virchow*t over a hundred years ago. Since that time, pathologists 
and clinicians have been more or less warm toward the clinical value of the 
histological grading of malignant tumors. It is obvious that all tumors do not 
lend themselves to such grading. Endometrial carcinoma, however, can be 
observed as a differentiated tumor with histological structure that closely re- 
sembles that of its tissue of origin and, as an undifferentiated tumor, with 
structure that resembles very little the glandular layers from which it was 
derived. Therefore, as a starting point, the endometrial carcinoma specimens, 


*This investigation was supported in part by grants Nos. 206 and 215 from the Damon 
Runyon Memorial Fund, New York, N. Y., and by research grant C-2428 from the National 
Cancer Institute of the National Institutes of Health, United States Public Health Service. 


**Damon Runyon Memorial Fund Research Fellow. 
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for the present report, have been grouped into three histological grades, as 
advocated earlier by several writers including Taylor?? and more recently by 
Finn,? with the idea in mind that the superficially observed differences in 
microscopic structure upon which tumors may be ‘‘graded’’ overlie funda- 
mental differences in the chemical constitution of the cells. 

Previous publications’ ** have presented our cytochemical analysis of the 
nuclear ribonucleic acid status in histologically graded ovarian papillary serous 
tumors and have reported statistically significant nucleolar differences between 
benign tumors and those of increasing grades of malignancy. This present 
paper presents a similar analysis of nucleolar populations in nonmalignant 
and malignant human endometria. 


Material and Methods 


Seventy-seven cases of nonmalignant and 40 cases of histologically graded 
malignant endometria formed the basis for this study. The tissues were pro- 
cured from hysterectomy specimens obtained in the operating rooms of The 
Presbyterian and Francis Delafield Hospitals. 

The control material for the endometrial adenocarcinoma series consisted 
of endometria obtained from nonmalignant hysterectomy specimens. These 
endometria were staged for the phase of the menstrual cycle by Noyes, Hertig, 
and Rock’s criteria’® for dating the endometrial biopsy. In addition to these 
histological criteria, cytochemical distribution of glycogen, mucin, and alkaline 
phosphatase’ *° and the clinical status of the patient were used to determine 
the cyclic phase and activity of the control endometria. On the basis of these 
criteria the 77 nonmalignant endometria when studied were found to include 
32 examples of the pr oliferativ e and 29 of the secretory phase of the menstrual 
cycle and 16 specimens of postmenopausal endometria. sae of these endometria 
could be diagnosed as normal, others showed the benign histological patterns 
of the patients who presented complaints such as menorrhagia and meno- 
metrorrhagia. Sections with glands demonstrating hyperplasia were not in- 
cluded in the control series. 

The 40 endometrial adenocarcinomas were distributed among three histo- 
logical grades with 10 in Grade I, 17 in Grade II, and 13 in Grade III. Each 
specimen was graded histologically by examination of hematoxylin and 
erythrosin sections of multiple areas, following a plan presented previously. ™ 3 
Grading criteria were based, primarily, on topographical differences in layer- 
ing and distribution of the glandular cells. Grade I tumors, the most differ- 
entiated, included those with one to several layers of glandular cells and with 
maintenance of columnar cell shape (Fig. 1). Grade II tumors, the moderately 
differentiated, chiefly showed multiple glandular layers, often with loss of 
acinar form in areas and with more irregular and rounded cell form (Figs. 
2 and 3). Grade III tumors, the least differentiated, were principally those 
with sheets and solid areas of tumor cells with only slight if any indication of 
glandular origin and with marked irregularity of cell form (Figs. 4 and 5). 

At the margin of some endometrial tumors, the malignant growth had a 
histological appearance of greater differentiation than that shown by the 
major portion of the carcinoma. Fig. 6 illustrates such a differentiated area 
observed at the margin of the undifferentiated tumor shown in Fig. 5. Although 
this tumor showed a dissimilar histological structure, however, it seems of im- 
portance to note that, on the cellular level, the multinucleate cells and abnormally 
large nuclei, characteristic of the undifferentiated areas, occurred also in the 
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marginal more differentiated area. The nucleolar status of two such areas of 
different histological grades in juxtaposition will be considered in a later section 
of this paper. 

Nucleoli have been observed specifically in sections and in the whole nuclei 
of tissue smears by the reaction of their ribonucleic acid (RNA) content 
following utilization of the methyl green-pyronin Y method. Discussion on the 
background of this method and details of the technical procedure followed in 
this work were presented in an earlier publication.” 

It is well known that nucleoli occur in malignant tissues as single or 
multiple structures per nucleus. Objective biometric analysis of the condition 
of the nucleoli per case was obtained by measuring the diameters of single 
nucleoli per nucleus with an ocular micrometer seale and by counting the 
number of multiple nucleoli per nucleus. When the material was adequate, 
the diameters of single nucleoli per one hundred nuclei were measured for each 
ease. In many of the carcinoma eases the diameters of the nucleoli were 
measured in fifty nuclei per case because single nucleoli were encountered less 
frequently in malignant than in nonmalignant endometrial tissue. Multiple 
nucleoli per two hundred nuclei were counted for each specimen. Most of the 
counts and measurements were done on tissue smears since they present whole 
nuclei for nucleolar analysis. 


Results 


Table I presents an analysis of the percentage relationship of multiple 
nucleoli per nucleus in all the endometria under consideration and represents 
data from 15,400 nuclei of nonmalignant and 8,000 nuclei of malignant endo- 
metria. 


TABLE I. MULTIPLE NUCLEOLI PER NucLEeuSs 


NUMBER OF NUCLEOLI PER NUCLEUS (%) 


HISTOLOGICAL NO. OF | 


DIAGNOSIS | CASES | 2 | 3 | 4 | 5 6+ 

Nonmalignant 77 78.7 18.4 2.7 0.2 

Proliferative 32 75.9 20.7 3.2 0.2 

Secretory 29 77.9 19.2 2.7 0.2 

Postmenopausal 16 85.7 12.6 1.6 0.1 
Adenocarcinoma 40 25.4 35.6 22.2 8.9 7.9 

Grade I 10 22.2 37.1 26.7 9.0 5.0 

Grade IT 17 28.6 38.9 20.9 7.3 1.3 

Grade IIT 13 23.9 30.0 20.5 10.9 14.7 


In the three cyclic phases of nonmalignant endometria, two to five multiple 
nucleoli per nucleus occurred (Fig. 7). More multiple nucleoli per nucleus 
were encountered in the proliferative group than in the others and fewer in the 
postmenopausal group. 

Comparisons of the percentages of multiple nucleoli per nucleus (Table 1) 
in nonmalignant endometria as a group, and in the three grades of endometrial 
adenocarcinoma, clearly show the occurrence of more nucleoli per nucleus in 


Figs. 1 to 6.—Sections of endometrial adenocarcinoma to illustrate histological grades 
of malignancy. (Hematoxylin and eosin. 150; reduced 4.) 

Fig. 1—Grade I. Showing highly differentiated character of acinar form with one to 
several layers of glandular cells and maintenance of columnar cell shape. 

Fig. 2.—Grade II. Exhibiting moderate differentiation with multiple glandular layers. 
Cell shape predominately columnar but with some rounded cells present. 

Fig. 3.—Grade II. Somewhat less differentiated than Fig. 2, showing layered glandular 
cells with loss of acinar form in areas where cells are rounded rather than columnar an 
present a more compact appearance. 
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the carcinoma cells when compared with the controls. In the malignant tissues, 
16.8 per cent of the nuclei contained five and more nucleoli per nucleus whereas 
in all cases included within the nonmalignant group, only 0.2 per cent of the 
nuclei had five nucleoli per nucleus and more than five were not observed. 
Furthermore, it may be seen in Table I that the highest percentage of nuclei 
in nonmalignant endometria contained two nucleoli per nucleus (78.7 per cent) 
whereas 25.4 per cent of the carcinoma nuclei had two, and 74.6 per cent had 
three or more nucleoli per nucleus. 

In addition to demonstrating that the nucleolar population of carcinoma 
nuclei consisted of more multiple nucleoli per nucleus than those of the nonmalig- 
nant, Table I also indicates that, in the 40 cases of adenocarcinoma when subdi- 
vided into the three grades of malignancy, more multiple nucleoli occurred with 
increasing grade of malignancy. In substantiation of this observation it is noted 
that Grade III tumors demonstrated a significantly higher percentage (14.7) of 
nuclei with more than five nucleoli per nucleus than those of Grades I and I] 
with 5.0 and 4.3 per cent, respectively (Figs. 8 and 9). 

The nuclei of Grade III tumors showed the highest count of multiple 
nucleoli, ranging up to sixteen nucleolar bodies per nucleus as shown in the 
tissue smear preparation, Fig. 9, B. Since all of the nucleolar units do not lie 
on the same plane of focus, it is impossible to illustrate the complete nucleolar 
population per nucleus when higher numbers of nucleoli occurred. 


TABLE II. MEAN DIAMETERS OF SINGLE NUCLEOLI PER NUCLEUS 
HISTOLOGICAL NO. OF MEAN GRADE 
DIAGNOSIS CASES + SEm COMPARISONS PROBABILITY 
Nonmalignant 77 - 1.06 + 0.021 |Nonmalignant vs. Grade I <€ 0.001 
Proliferative 32 1.11 6.021 
Secretory 29 1.04 + 0.018 |Grade I vs. Grade I] 0.32 
Postmenopausal 16 1.01 + 0.026 
Adenocarcinoma 40 Grade II vs. Grade ITI < 0.001 
Grade I 10 1.73 + 0.094 
Grade IT 17 1.85 + 0.062 (Grade I vs. Grade ITI < 0.001 
Grade IIT 13 2.25 + 0.072 
i\Nonmalignant vs. Grade < 0.001 


Table II presents the mean diameters of single nucleoli per nucleus in all 
the endometria. It represents data from 7,700 nuclei of nonmalignant and 2,400 
nuclei of malignant endometria and demonstrates not only that the mean size 
of the nucleoli increased with increasing grade of malignaney but also that it 
was larger in all the malignant groups than in the nonmalignant. The relatively 
small standard error of the mean ealeulation for each group shows that, within 
each group population, variation from the mean of the diameters of single 
nucleoli was quite small, the range within the carcinoma divisions being larger 
than in the controls. 

That Grade I adenocarcinoma showed a wider range of size of single nucleoli 
than the other less differentiated neoplasms was unexpected. This circumstance 
may have resulted from the inelusion, within the Grade I group, by histological 


Fig. 4.—Grade III. Least differentiated type presenting sheets and solid areas of 
carcinoma cells primarily, with scattered groups of cells suggesting an acinar pattern. Cells 
with slight evidence of columnar form. Note necrotic area at lower right, usually present in 


Grade III tumors. 

Fig. 5.—Grade III. Highly anaplastic, undifferentiated solid tumor demonstrating little 
evidence of glandular form. Note multi-nucleate cells and irregularity of nuclear form. 

Fig. 6.—Same tumor as in Fig. 5, showing marginal more differentiated area on right. 
Note anaplastic character of some cells in more differentiated area. Nucleolar comparisons 
of two such areas as shown here showed no significant differences in counts and measurements. 
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criteria, of two tumors which had the nucleolar size characteristics of Grade III. 
It will be of particular interest to follow the progress of these cases for eventual 
evaluation of nucleolar or cytological vs. histological criteria in the estimation 
of patient survival. 

It was of special interest to know whether there was a significant difference 
between group nucleolar populations. Therefore, probability comparisons 
between groups are presented in Table II. These caleulated comparisons for 
mean single nucleolar diameters reveal that the chance occurrence of the differ- 
ence between the means between all groups except Grade I vs. Grade II was 
most remote. Comparison between the proliferative and Grade I adenocarcinoma 
groups (not included in Table II) also proved to be statistically significant. 
Therefore the size of the nucleoli expressed as mean diameter is believed to be 
a significant index for malignancy in endometrial carcinoma. The lack of signif- 
icance between Grades I and II may be due to inadequacies of the subjective 
and more superficial type of histological criteria used in histological grading 
‘ather than to the unreliability of biometric assessment of nucleoli as a 
measure of malignancy. 

In the nonmalignant group (Table II and Fig. 7), larger single nucleoli 
as well as more multiple nucleoli per nucleus (Table I) were observed in the 
proliferative phase than in other phases. The atrophic phase showed the 
lowest nucleolar rating both in size and number of multiples. It was observed 
also, in general, that there were more multiple nucleoli per nucleus in the endo- 
metrial glands of the functional layer than in the basal layer and, conversely, 
more smaller single nucleoli in the glands of the basalis than in those of the 
functionalis. 

It should be emphasized that all photographs were taken at the same 
magnification. Comparisons of the photomicrographs of Figs. 7, 8, and 9 illus- 
trate the increase in size of single nucleoli in Grade I tumors over those in the 
control endometria as well as the increase in size with increasing grade of malig- 
naney. In Grade III tumors there usually occurred nuclei with nucleolar 
populations similar to those of Grade I (Fig. 9, C). The large single nucleoli 
(Fig. 9, A and B), however, were always encountered in the least differentiated 
tumors. Also, in Grade III tumors, small nuclei characteristic of differentiated 
tumors, with large nucleoli characteristic of undifferentiated tumors, were ob- 
served (Fig. 8, C). Such nuclei when compared with proliferative (Fig. 7, B), 
with Grade I (Fig. 8, A), and with Grade ITI (Fig. 8, B) nuclei, presented evi- 
dence that the nucleus-nucleolus ratio decreased progressively with increasing 
grade of malignancy. Sufficient biometric observations were not made on the 
current material to make statistically significant the assertion that the nucleolus 
was relatively enlarged more than the nucleus although the present incomplete 
findings showed that trend. 

In addition to the measurable features of the nucleoli already described in 
this paper for endometrial tissues, with increased grade of malignancy nucleolar 
populations showed more variations in size, more irregularly shaped nucleoli, 
and increased vacuolization of nucleoli. In nonmalignant endometria, almost all 
nucleoli were oval or rounded in shape. Grade III nuclei frequently were tre- 
mendously enlarged (Fig. 9, C) and contained nucleolar material so irregular in 
shape as to be almost amorphous. 

Although these observations on endometrial nucleoli have been made on 
fixed preparations, it may be implied that the reported augmentation of varia- 
tions in nucleoli with increased grade of malignancy reflected a parallel increase 
in nucleolar activity. Phase observations on living cells with similar nucleolar 
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characteristics—increase in size, number, and irregularity of form—have been 
reported as increased nucleolar activity by Duryee’ in frog renal adenocar- 
cinoma and by Lettré™ in Hela-strain cells of epidermoid carcinoma. 

_ Similar nucleolar comparisons as have been presented in the foregoing 
tables compared (1) histologically diagnosed Grades II and III adenocarcinoma 


Fig. 8.—Endometrial adenocarcinoma, tissue smears. A, Grade I. B, Grade Il. (0, 
Grade III. Note larger size of single nucleolus per nucleus with increasing grade of malig- 
nancy and when compared with nonmalignant of Fig. 7. Same illustrations present evidence 
that nucleus-nucleolus ratio decreased progressively with increasing grade of malignancy. 
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Fig. 9.—Endometrial adenocarcinoma, Grade III. A, Section. B and OC, Tissue smears. 
More multiple nucleoli per nucleus than in other groups. Compare similar size of large single 
nucleolus per nucleus in section (A) with those in tissue smear (B). Note irregularity of 
nucleolar material in large nucleus shown in C, demonstrating the increased nucleolar 


activity considered to be characteristic of the more undifferentiated tumors. A and B from 
same case. 
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in the same section (Fig. 6), (2) areas of adenoacanthoma and adenocarcinoma 
in the same section, and (3) nucleolar measurements and counts in sections and 
tissue smears of the same specimen. No significant difference was revealed for 
any of these comparisons except in one ease histologically graded as II and III. 


Comment 


MacCarty’® and Fidler* have compared nuclear-nucleolar area ratios in 
benign and malignant gynecological tissues, including endometrial, and re- 
ported, without exception, smaller ratios for the malignant than for the normal 
and benign. Among these biometric studies, especially relevant to this current 
investigation are McCormack’s'* and Naidu’s'® determinations for normal re- 
generating and malignant endometrial cells. They reported, respectively, for 
normal regenerating, nuclear-nucleolar area ratios of 36:1 and 27:1, and for 
malignant tissues, ratios of 16:1 and 17:1, thus objectively establishing that 
nucleoli in endometrial adenocarcinoma were relatively larger than their nor- 
mal and benign counterparts. 

The observations reported in this paper have demonstrated a significant 
difference between the size and number of nucleoli not only in nonmalignant 
and malignant endometrial nuclei but also with increasing grade of malig- 
naney. Since similar nucleolar findings have been reported by us‘ ** for 
ovarian papillary serous tumors, it seems significant that, in two groups of 
gynecological tumors, a similar nucleolar status has been found between non- 
malignant and malignant tissues. Nucleolar counts and measurements, then, 
may be of value as aids in the differential diagnosis between benign and low- 
grade malignant gynecological tumors. Such observations may be of addi- 
tional clinical value in the individual ease in selection of therapy and in serving 
as a better basis for prognosis and estimation of patient survival. 

In addition to its possible diagnostic value, the current work may be 


presumed to indicate that ribonucleic acid (RNA) changes may be character- 
istic of malignancy. The nuclear-nucleolar area ratio studies, discussed above, 
were made before Caspersson* ° and others? published their works on the loeal- 
ization of RNA in the nucleolus. 


Since a cytochemical reaction for RNA was performed on the current 
material and since the nucleolus represents the site of RNA in the interphasie 
nucleus, these results imply an increase in this chemical constituent with loss 
of differentiation in the gynecological tumors studied. Other cytochemiecally 
analyzed malignant cell substances in human endometria, such as glycogen, 
mucin, lipid, enzymes, have not so far been observed by us or by others to be 
consistently augmented or decreased with increased grade of malignancy. 
McKay and associates,’® 1° describing histochemical changes in normal and ab- 
normal endometria, concluded that adenocarcinoma presented an irregular 
histochemical appearance. Nucleolar RNA observations were not ineluded in 
their investigations. 

That nucleolar RNA increased with dedifferentiation only may be implied 
from these gynecological tumor studies since larger nucleoli do not necessarily 
contain more RNA. The RNA may be more dispersed in the larger nucleoli. 
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Although quantitative interphasic nuclear RNA determinations have not been 
done so far in the current endometrial studies, however, quantitative data ob- 
tained from animal tumors and from other human tumors support the implica- 


tion derived from the endometrial observations that nucleolar RNA was in- 
ereased in the malignant tissues. 


Such supporting data were reviewed by Mellors’’ for animal tumors, and 
presented by Laird and Barton’? for a number of human as well as animal 
tumors. The latter authors state that ‘‘in most of the tumors studied the 
nuclear fraction contained 30 percent or more of the RNA. This was con- 


siderably more than the amount found in the nuclear fraction of any of the 
normal tissues studied.’’ 


Similar additional data were reported recently by Reddy and associates,”° 
working within the differentiation project of which this cytochemical paper is 
a part. Following the in vitro incorporation of P* into ribonucleic acid 
(RNA) and its nucleotides, desoxyribonucleic acid, and phospholipids of 
benign and malignant human ovarian tumors, these biochemists stated that, 
of the various phosphorus compounds studied, only the relative specific activity 
of RNA was found to be significantly higher in the malignant tumors of the 
ovary than in the benign ones. 


In nonmalignant endometria, Stein and Stuermer”! have presented 
quantitative findings of a much higher RNA content during the proliferative 
phase of the menstrual cycle than during the secretory phase. Their work 
offers confirmatory evidence that the larger nucleoli of the proliferative phase, 
as reported in this paper, may be presumed to have a larger RNA content than 
the smaller nucleoli reported for the secretory phase. 

Cytoplasmic RNA, which was measured within the total RNA of some 
of the above quantitative work, has been observed by investigators,» * using 
cytochemical methods, to be more abundant during the proliferative phase and 
reduced in quantity during the secretory phase. Since cytoplasmic RNA is 
judged principally to be organized by the nuclear RNA protein complex, its 
presence in greater abundance may be considered to be a direct reflection of 
increased nucleolar aetivity as indicated by larger and more multiple nucleoli. 

Duryee,’ in his provocative paper on nucleolar activity in frog renal 
adenocarcinoma, reviewed evidence that the nucleolus, which he considers 
the major RNA-producing organoid of the cell, is essential for protein 
synthesis. Convincing illustrations were presented by Duryee, in sequence 
phase photographs of living adenocarcinoma cells, as compared with observa- 
tions on normal cells, that neoplastic hyperactivity of the nucleoli resulted in 
hypersecretion of nucleolar substance into cytoplasm. 


Summary 


Analysis of nucleoli in nonmalignant and malignant human endometria 
in relation to histological grades of malignancy showed, with increased grade 


of malignaney, more multiple nucleoli, larger size of single nucleoli per nucleus, 
and greater morphological variations. 
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These nucleolar alterations imply an augmentation of nucleolar activity 


with increased grade of malignancy. 


Statistically significant differences were shown for mean diameters of 


single nucleoli between all groups except Grades I and II. 


From this biometric study of nucleolar populations, the conclusion seems 


justified that nucleolar measurements and counts may be of value as aids in 
the diagnosis between nonmalignant and low-grade endometrial tumors. 


Such observations may be of clinical value in serving as more valid 


criteria in the establishment of the histological grade of malignancy and there- 
fore as a better basis for selection of therapy and for prognosis. 


In addition, from this and other investigations, the evidence lends ere- 


dence to the idea that increase in RNA and nucleolar activity between benign 
tissues of origin and malignant tissues may represent a criterion of malig- 
naney and that nucleolar studies may provide a significant index of the le- 
thality of malignant gynecological tumors. 


We wish to thank Mrs. Phyllis M. Gordon for expert technical assistance. 


References 


. Atkinson, W. B., Engle, E. T., Gusberg, 8. B., and Buxton, C. L.: Cancer 2: 132, 1949. 
. Brachet, J.: Ann. New York Acad. Se. 50: 861, 1950. 


Bremer, E., Ober, K. G., and Zander, J.: Arch. Gynik. 181: 96, 1951. 
Caspersson, T.: Cell Growth and Cell Function. A Cytochemical Study, New York, 
1950, W. W. Norton & Co., Ine. 


. Caspersson, T., and Schultz, J.: Proc. Nat. Acad. Se. 26: 507, 1940. 

. Cowdry, E. V.: Ann. New York Acad. Se. 63: 1046, 1956. 

. Duryee, W. R.: Ann. New York Acad. Se. 63: 1280, 1956. 

8. Fidler, H. K.: Am. J. Cancer 25: 772, 1935. 

. Finn, W. F.: Am. J. Obst. & Gynec. 62: 1, 1951. 

. Laird, A. K., and Barton, A. D.: Science 124: 32, 1956. 

. Lettré, R.: Fine Structure of Cells, I. U. B. S. Publications, New York, 1955, Inter- 


science Publishers, Inc., p. 141. 


. Long, M. E., and Taylor, H. C., Jr.: Ann. New York Acad. Se. 63: 1095, 1956. 

. MacCarty, W. C.: Am. J. Cancer 26: 529, 1936. 

. MeCormack, C. J.: Proc. Staff Meet. Mayo Clin. 10: 24, 1935. 

. McKay, D. G., Hertig, A. T., Bardawil, W. A., and Velardo, J. T.: Obst. & Gynec. 8: 


22, 1956. 


. McKay, D. G., Hertig, A. T., Bardawil, W. A., and Velardo, J. T.: Obst. & Gynec. 8: 


140, 1956. 


- Mellors, R. C.: Ann. New York Acad. Se. 63: 1177, 1956. 

. Naidu, V. R.: Proc. Staff Meet. Mayo Clin. 10: 356, 1935. 

. Noyes, R. W., Hertig, A. T., and Rock, J.: Fertil. & Steril. 1: 3, 1950. 

. Reddy, D. V. N., Breiger, H., and Orchen, M.: Cancer Res. 17: 677, 1957. 
. Stein, R. J., and Stuermer, V. M.: Am. J. Opst. & GyNec. 61: 414, 1951. 
. Taylor, H. C., Jr.: Am. J. Cancer 15: 2517, 1931. 

3. Taylor, H. C., Jr., and Long, M. E.: Am. J. Opst. & GyNEc. 70: 753 

. Virchow, R.: Cellular Pathology, translated by Chance, F., New York, 1859, Robert M. 


53, 1955. 


DeWitt, Publisher. 


| 

4 d 

1 

2 

a ( 

4. 

Q 

12 

: 

15 a 

1 

2 5 

9 a 

t] 

il 

» 

h 

h. 

fir 

Ir 


RELATION OF OVARIAN STROMAL HYPERPLASIA TO 
ENDOMETRIAL CARCINOMA* 


II. A Comparison of Autopsy and Surgical Controls 


J. W. Roppick, Jr., M.D., AND R. R. Greene, M.D., 
Curcaco, ILL. 


(From the Department of Obstetrics and Gynecology of Northwestern University Medical 
School, Chicago Wesley Memorial Hospital, and Evanston Hospital Association) 


N AN earlier publication,®> we reported observations and conclusions gained 
from a study of the ovaries from 40 women with endometrial carcinoma and 
42 women without. We found no difference in the morphology of the ovaries 
in these two groups. These findings differed from those of Hertig,? Woll and 
associates,® and others,* © 7 who reported a difference in the microscopic ap- 
pearance of the ovaries of women with and without endometrial cancer. This 
difference was an entity they called ‘‘ovarian stromal hyperplasia,’’ which 
they found in a preponderance of ovaries from women with endometrial ear- 
cinoma but less frequently in the ovaries of women who had not had endo- 
metrial carcinoma. The criteria for diagnosing this entity are described later. 
In one detail, however, there was a dissimilarity between their work and 
ours, namely, they used autopsy material as controls while we used fresh surgi- 
cal specimens. In discussing our paper, Dr. J. I. Brewer’ called attention to 
the fact that while we mentioned this dissimilarity in control groups we had 
done nothing to show whether or not it was of significance. Thus, we decided, 
admittedly a bit late, to repeat the study, using as specimens ovaries obtained 
at autopsy from women who died from causes other than cancer. 


Materials and Methods 


Tissue was obtained from that preserved from autopsies during the past 
) years at Chicago Wesley Memorial Hospital. The cases were selected only 
to secure a group whose age would be comparable to that of the cancer group 
and to eliminate as many as possible who died from chronie debilitating dis- 
eases. I‘orty-one such eases were studied. The age range of these women as 
compared with that of the early series is shown in Table I. Table IT shows 
the cause of death in the cases of the new series. The criteria used for eclarify- 
ing the findings in the ovary were identical with those in our previous work. 
The findings tabulated were (1) the presence of cortical granulomas, (2) the 
presence of thecosis, (3) the amount of collagen present, (4) the presence of 
hilar cells, and (5) the presence of germinal epithelium inclusion cysts. We 
had originally attempted to estimate the relative percentage of round and 

*Aided by a grant from the Service League of Chicago Wesley Memorial Hospital and 
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spindle cells present but found this to be too unreliable to repeat on subse- 
quent study of the same slides. Likewise, we omitted the number of reticulum 
fibers present as this was inversely proportional to the amount of collagen in 
every case. Hilar cells and germinal inclusion cysts are included for interest 
only. As noted previously, we found a considerable variation in all these 
structures in different areas of the same slide. This is in disagreement with 
the findings of other authors. 


TABLE I. AGE RANGE OF PATIENTS 


OPERATIVE 


AGE AUTOPSY CARCINOMA CONTROLS 
40-44 0 1 2 
45-49 6 1 4 
50-54 13 13 
55-59 12 10 5 
60-64 9 10 10 
65-69 5 4 5 
70-74 1 1 3 
Over 75 1 
Total 41 40 42 


TABLE II. CAUSES OF DEATH OF AUTOPSIED CONTROL PATIENTS 


Heart disease 18 
Kidney disease 3 
Cerebrovascular accident 9 
Leukemia 
Liver disease 3 
Gastrointestinal disease 1 
Respiratory disease 1 
Syphilis 1 
Arthritis 1 
Infection 
Multiple sclerosis and pneumonia 1 
Unelassified 1 

1 


Total 4 


Results 


The results of the findings in the present series appear in Tables III and 
IV in comparison with the results of the first work. Table III shows germinal 
epithelium inclusion cysts to be present in practically identical amounts in 
all three groups. This is to be expected, as these are in themselves appar- 
ently phenomena of aging. When one examines the figures for hilar cells, 
thecosis, and cortical granulomas, however, findings which perhaps in them- 
selves connote some functional activity, one is struck by the difference in the 
autopsy group as compared with the other two. From a statistical point of 
view, these differences are significant at the 1 per cent level in the ease of 
cortical granulomas,* at the 5 per cent level in hilar cells,t but not at all in 
thecosis.t This holds true when the autopsy group is compared with the sur- 
gical control group as well as the autopsy with the cancer group. 

Table IV shows the relative amount of collagen in the three groups. The 
variations between the three groups are no doubt due to chance. Even in the 
‘‘marked’’ column the difference between the autopsy controls and the surgi- 
eal controls is not statistically significant. § 


33.57. 
tx? = 6.28. This approaches significance at 1 per cent. 
tx? = 2.63. 


§x? = 1.92. 
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TABLE III. OVARIAN FINDINGS IN EACH GROUP 


| CORTICAL GERMINAL IN- 

NO.OF | HILAR CELLS THECOSIS | GRANULOMAS CLUSION CYSTS 
GROUP CASES | NO. | % | NO. . | & NO. | & 
~ Autopsy 5 2.2 5 2.2 9.8 : 58.5 
Carcinoma 10 25. 37.9 26 65.0 
Surgical 35. ¢ 45.3 2! 66.7 


TABLE IV. AMOUNT OF COLLAGEN IN OVARIES IN EACH GROUP 


SLIGHT | INTERMEDIATE MARKED 


GROUP 


Autopsy 
Carcinoma 
Surgical 


Comment 


In this study we compared ovaries obtained at autopsy with those ob- 
tained at operation from women with endometrial carcinoma. Our results 
were the same as those of other workers using the same sources of material. 
Previously, using the same methods and interpretations, we could show no 
difference between the ovaries of normal women removed at operation and 
those of women with endometrial carcinoma also obtained at operation. Thus, 
the ovaries removed at autopsy differed from the “normal’’ surgical group 
and the ‘‘cancer’’ surgical group in exactly the same manner. 

In our opinion, this shows that autopsy material for controls in a study 
of this nature is unsuitable. The comparison of ovaries obtained at autopsy 
and ovaries surgically removed from patients with carcinoma is invalid. The 
differences noted are in all probability not due to the presence or absence of 
eanecer. As pointed out by Larson,® the structure of the ovaries could well 
have been modified by the acute or particularly the chronic stress suffered by 
these individuals. 

Summary 

1. Ovaries from autopsy specimens from postmenopausal women have 
been studied and compared with those obtained at the operating table from 
patients with and without endometrial carcinoma. 

2. The findings indicate that while there is no difference between the two 
surgical groups, they both vary, in some eases significantly, from the autopsy 
group. 

3. Findings compatible with a diagnosis of ‘‘ovarian stromal hyperplasia’’ 
are more frequent in the surgical groups than in the autopsy group, a fact 
previously pointed out by others. In this case, the surgical groups include 
ovaries from both controls and patients with carcinoma which have previously 
been shown to be almost identieal. 

4. A real difference between the ovaries from autopsy specimens and 
Operative specimens has been demonstrated. 


We wish to thank Dr. Thomas Laipply of the Department of Pathology of Chicago Wes- 
ley Memorial Hospital for making these autopsy specimens available. 


NO. NO. NO. % 

: 8 19.5 26 63.4 7 16.5 
3 7.5 34 85.0 3 7.0 

5 19.0 31 73.9 3 
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PRIMARY SQUAMOUS-CELL CARCINOMA OF THE 
UTERINE CORPUS 


Report of a Case and Review of the Literature 


Leon A. Perts, M.D., PAuL JERNsSTROM, M.D., AND 
PauL A. Bowers, M.D., PHILADELPHIA, Pa. 


(From the Departments of Obstetrics and Gynecology, Pathology, and Clinical Laboratories, 
Jefferson Medical College Hospital) 


ERTAIN prerequisites for the diagnosis of primary squamous-cell ecarci- 
C noma of the uterine corpus are the following: It is essential that there 
be no evidence, past or present, of squamous-cell carcinoma of the uterine cer- 
vix. If there is invasion of the cervix, it must be minimal, preferably limited 
to the region of the cervicouterine junction. In the presence of a coincidental 
adenocarcinoma of the endometrium, squamous epithelium from the uterine 
corpus must be carefully studied to ascertain whether it is malignant, or merely 
the squamous component of an adenoacanthoma. A review of the literature 
disclosed 24 apparently authentic cases of primary squamous-cell carcinoma of 
the uterine corpus. The following instance represents the twenty-fifth doeu- 
mented case of such a lesion. 


Clinical Data.—For the first time in 10 years, a 78-year-old white woman sought a routine 
gynecologic examination for no specific reason. She had been asymptomatic and denied 
any episode of vaginal bleeding or discharge. Pelvic examination revealed atrophic vul- 
var, vaginal, and cervical tissues. The uterine corpus and adnexa were not definitely 
delineated because of abdominal obesity. As a purely routine measure, vaginal and cervical 
smears were made for cytologic study. The smears were positive for neoplastic cells and 
were reported as Papanicolaou Class V (Fig. 1). 

The patient’s menarche was at age 13. She was gravida iii, para ii, had had one 
abortion, and an unremarkable menopause at the age of 54. In 1941, at the age of 63, she 
experienced a sudden vaginal discharge of sanguineopurulent material. The only pelvic 
abnormality was a slight symmetrical enlargement of the uterus. A curettage revealed 
the presence of pyometra. There was no gross or microscopic evidence of carcinoma in 


the evacuated pus. Subsequently, the patient was seen at frequent intervals for one year, 
and then annually for 5 years. Not until recently, after a lapse of 10 years, did she appear 
for gynecologic evaluation. 


Following receipt of the positive cytologic report, a circular cervical biopsy and frac- 
tional uterine curettage were performed. Endocervical curettings were unobtainable. 
Endometrial curettings were scant. Histologically, however, strips of irregular squamous 
epithelium were noted which were compatible with the diagnosis of well-differentiated 
squamous-cell carcinoma. There was no recognizable endometrial tissue (Fig. 2). Multiple 
Sections of the cervix disclosed chronic nonspecific cervicitis. 
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Five days later, a total abdominal hysterectomy and bilateral salpingo-oophorectomy 

were performed. The patient tolerated the procedure well, and her postoperative course 
was uneventful. 
Gross Pathologic Examination.—The specimen consisted of a fresh, previously-opened det 
uterus and adnexa. The corpus was slightly irregular due to the presence of several in- sq 
tramural leiomyomas. Smooth pink-tan thin endometrium lined the cavity except for some yet 
red-purple streaks caused by the recent curettage. A firm prominent submucous leiomyoma = 
was present on the midanterior wall and measured 0.7 cm. in diameter. It was covered by ar 
thin pale plaquelike endometrium (Fig. 3). Frozen sections of tissue from this lesion dis- = 
elosed squamous-cell carcinoma. The adnexa were atrophic, but otherwise normal. Except on 
for the site of recent biopsy, no abnormality was noted in the cervix or endocervix. 2 
Fig. 1. cul 
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Fig. 1.—Smear of cervical secretions with cluster of six neoplastic cells. (Papanicolaou een: 

stain. 600.) 

Fig. 2.—Uterine curettings disclosing fragmented malignant squamous epithelium with qua 


no endometrial tissue. (Hematoxylin and eosin stain. Approximately 100.) met 
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Microscopie Examination.—Study of the histologic sections from the area of the promi- 
nent submucous leiomyoma revealed vestigial fibrotic endometrium which was generally 
denuded. The minimal lining present over the leiomyoma contained bizarre, irregular 
squamous cells (Fig. 4). In the fibrotic stroma of the atrophic endometrium and between 
the leiomyoma and the true myometrium were tongues of invasive squamous-cell carcinoma 
(Fig. 5). A similar histologic picture was noted in endometrium from other parts of the 
uterine cavity including the fundus. The entire cervix was blocked in paraffin, sectioned 
and examined for evidence of squamous metaplasia or carcinoma, possibly originating in 
that portion of the uterus, and none was found. Atrophic columnar epithelium lined a 
fibrotic tunica propria of the endocervix, while the squamous epithelium lining the residual 
exocervix was attenuated. The Fallopian tubes were small, fibrotic, and lined by flattened 
cuboidal to columnar epithelium. The definitive diagnosis was primary squamous-cell car- 
cinoma of the uterine corpus with invasion of the subjacent myometrium, but with no evi- 
dence of metastasis. 


Fig. 3.—Uterus and adnexa revealing the location of the small submucous leiomyoma 
(arrow) on the anterior wall of the corpus, above and beneath which squamous-cell carcinoma 
was present. 


Comment 


The histogenesis of squamous-cell carcinoma of the uterine corpus is con- 
troversial. Accounting for the presence of squamous epithelium within the 
gland-lined endometrial cavity presents a problem. That such a situation can 
and does occur, albeit relatively infrequently, is recognized, and numerous 
terms have been employed for its designation. In 1882, Ruge and Veit? de- 
scribed the condition and referred to it as squamous metaplasia. Since then, 
the process has been known as ichthyosis uteri,” psoriasis uteri,? leukoplakia,‘ 
epidermoid heteroplasia,® epidermization, epidermoidization, epidermalization, 
and epidermidalization.*® 

Fluhmann,* in a recent extensive review of the subject, cited three theories 
of the origin of squamous epithelium of the uterine corpus. First is the hypoth- 
esis that squamous epithelium from the cervix grows in over denuded, re- 
cently sloughed glandular epithelium. This concept does not explain ade- 
quately the isolated patches of squamous epithelium found high in the endo- 
metrial cavity. 
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The second theory concerns the derivation of the squamous epithelium 
from fetal or embryonal cells. In 1910, Meyer’ demonstrated that during 
early intrauterine life, squamous epithelium extended high into the endocervi- 
eal canal and occasionally into the lower part of the uterine corpus. It is at 
the sixth month that columnar epithelium appears to grow downward, ulti- 
mately replacing the original squamous epithelium of the endocervix. Meyer 
believed that, in this period of transition, basal cells of the original squaraous 
epithelium remained beneath the columnar epithelium and, later in life, after 
a weakening of the cylindrical lining, the basal cells would proliferate and 
mature into squamous epithelium. Gellhorn‘ reiterated a variant of this 
theory which considers that certain embryonic, undifferentiated cells of the 
primitive lining of the genital tract may presist in adult life as inclusions 
within the glandular epithelium. Such cells supposedly retain their totipo- 
tentiality and, with the proper stimulus, develop into squamous epithelium. It 
is improbable, however, that such embryonic rest tissue would remain after 
repeated menstruation and pregnancy. 

The third theory postulated by Fluhmann® regards squamous epithelium 
within the uterus as originating from an indirect metaplasia of the so-called 
‘*basal cells’’ of the endometrium. The latter reputedly are present as islands 
of cells beneath the columnar epithelium and, in response to certain stimuli, 
they will form either a columnar or a squamous epithelial lining. 

Stratified squamous epithelium has been found in the uterine corpus of 
newborn infants," in the endometrium of children up to 3 years of age,® and in 
the atrophic endometrium of postmenopausal women.® Similarly, squamous 
epithelium is seen associated with endometrial hyperplasia, endometrial polyps, 
and adenoacanthomas of the uterus.® 

There has been considerable speculation as to the factors which could con- 
ceivably initiate the mechanism of growth of squamous epithelium in the 
uterine corpus. Small foci of squamous cells have been noted following endo- 
metrial curettage, possibly as an accompaniment of the regenerative process.” 
The islands of squamous epithelium seen after intrauterine application of 
iodine, bichloride of mereury, carbolic acid, and formalin may have a similar 
basis.* Such epithelial changes have also been described in association with 
tuberculous endometritis, chronic inversion of the uterus, and vitamin A defi- 
ciency. Fluhmann*™ demonstrated squamous metaplasia in rodent uteri after 
prolonged estrogen administration. Siegert'* reported a similar process in the 
human uterus, although we have always regarded injudicious estrogen therapy 
-as a possible cause of glandular hyperplasia of the endometrium. 

In reviewing the cases in the literature which were considered acceptable 
as true primary squamous-cell carcinoma of the uterine corpus (Table 1), 20 
per cent were noted to be associated with or followed by pyometra. This con- 
dition may follow curettage, cervical cauterization or conization, the insertion 
of radium, and rarely may occur with prolapsed endometrial polyps or sub- 
mucous leiomyomas.’? In many instances, pyometra occurs without any obvious 
cause. 

The earliest manifestation of malignant change in the transformed endo- 
metrium of squamous metaplasia is called intraepithelial carcinoma or carei- 
noma in situ. Lateral spread of this process over the endocervix and vagina 
occurred in a case cited by Ackerman,” in which there was also extension 
over the entire endometrium, into the Fallopian tubes, and down into the 
introitus. Langley and Woodcock’® reported an instance of multicentric 
squamous-cell carcinoma present in focal areas of the endometrium, cervix, and 
Fallopian tubes. Although this case is included as one of primary squamous- 
eell carcinoma of the uterine cavity, it obviously is quite conjectural. 
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Numerous re ports appear in the literature as bona fide cases of primary 
squamous-cell carcinoma of the uterine corpus, which are incompletely sub- 
stantiated and, in our opinion, often misrepresentative. Hitschmann,” Spiel- 
man,'* and Lax'® reported cases of squamous-cell carcinoma of the cervix with 


Fig. 4. 


Fig. 5. 


Fig. 4.—Malignant squamous lining overlying leiomyoma on the left, denuded surface 
and an island of infiltrative squamous-cell carcinoma on the right. Vestigial endometrium 
is seen in the central cleft. (Hematoxylin and eosin stain. Approximately X100.) 


Fig. 5.—Section of superficial myometrium adjacent to the submucous leiomyoma with 
infiltrative tongues of squamous-cell carcinoma. (Hematoxylin and eosin stain. 400.) 
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direct extension to the endometrium. Hofmeier,?° Schmitt,-' Keith,?? Hitsch- 
mann," Sitzenfrey,?* and Skinner and MecDonald® actually described adeno- 
acanthomas of the uterus in which, we believe, after reviewing the published 
photomicrographs, the squamous component was misinterpreted as epidermoid 
earcinoma. Zablotsky** reported a case in which the curettings contained 
squamous-cell carcinoma, but there was no description of the hysterectomy 
specimen. 

Several generalizations are evident from a recapitulation of the 25 accep- 
table cases of primary squamous-cell carcinoma of the uterine corpus (Table 
I). Chronologically, the patients range in age from 44 to 78, with an average 
of 60.2 years. Thus, these patients are 10 to 15 years older than the average 
patient with squamous-cell carcinoma of the cervix, and 5 years older than the 
average patient with adenocarcinoma of the endometrium. Perhaps of sig- 
nificance is the fact that in 5 of the 25 eases there had been pre-existing or 
coexisting pyometra. 


TABLE I. AUTHENTIC CASES OF SQUAMOUS-CELL CARCINOMA OF THE UTERINE CORPUS 
| CERVIX | ASSOCIATED PATH- 
AUTHOR | YEAR | AGE | TREATMENT | INVOLVED | OLOGIC CONDITIONS 
Piering?5 1887 54 Vaginal hysterectomy Yes Endometritis 
Gebhard26é 1892 66 Hysterectomy, type un- Pyometra 
specified 
Kaufmann27 1894 64 Vaginal hysterectomy Adenocarcinoma of 
corpus 
Flaischlen28 1895 54 Vaginal hysterectomy Pyometra 
Emanuel? 1895 44 Vaginal hysterectomy Yes 
Gellhorn3° 1897 58 Vaginal hysterectomy Yes 
Opitz31 1899 60 Vaginal hysterectomy Yes 
Batchelor32 1903 64 Abdominal hysterectomy Adenocarcinoma of 
corpus 
Norris33 1907 47 Abdominal hysterectomy 
and x-ray 
Schauenstein34 1907 67 Vaginal hysterectomy Pyometra 
Heurlin35 1911 67 Combined vaginal and ab- Yes 
dominal hysterectomy 
Spranger36 1923 63 Vaginal hysterectomy Carcinoma of 
breast 
Williamson and 192% 65 Radium and abdominal Inversion of 
Abererombie37 hysterectomy uterus 
Schmitt38 1924 71 Radium and abdominal 
hysterectomy 
deGery and Perrot39 1932 47 Abdominal hysterectomy 
von Mikulicz-Radecki4o 1934 72 Vaginal hysterectomy Yes Pyometra 
Gellhorn¢ 1936 50 Vaginal hysterectomy and 
x-ray 
Ustiin41 1938 52 Vaginal hysterectomy Yes Carcinoma in tube 
Kerger42 1949 50 Abdominal hysterectomy 
and x-ray 
Wahi and Jain43 1949 50 Hysterectomy, type un- 
specified 
Defilippo and Mieres44 1952 66 Abdominal hysterectomy Yes 
Langley and 1954 64 Abdominal hysterectomy Yes Carcinoma in tube 
Woodeock16 
Chiari45 1955 69 Hysterectomy, type un- 
specified 
Novak and Nalley4é 1957 62 Radium and abdominal Adenocarcinoma of 
hysterectomy corpus 
Peris, Jernstrom, and 1957 78 Abdominal hysterectomy Pyometra 
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The patients were treated by a variety of methods. Ten patients had only 
a vaginal hysterectomy, while 5 had an abdominal hysterectomy. Of the re- 
maining 10 cases, 3 were treated by intracavitary radium followed by abdomi- 
nal hysterectomy, 2 by external irradiation after abdominal hysterectomy, one 
by external irradiation after vaginal hysterectomy, and another by a com- 
bined vaginoabdominal hysterectomy. In 3 eases, the type of hysterectomy 
was not specified. 

Nine specimens showed involvement of the cervix by extension of tumor. 
Seven of these had cervical extension limited to the upper endocervical mucosa. 
In the 2 remaining cases, there was no cervical mucosal involvement, but rather 
a definite submucosal invasion by the tumor from the corpus into the cervix. 

It is impossible to outline a pattern of preferred therapy in this small num- 
ber of cases reported over a 70 year period. Similarly, due to this paucity of 
eases and the absence of adequate follow-up data, it is difficult to draw any 
conclusions as to the prognosis of this lesion. It is now 6 months since the 
patient whose case is presented here was operated upon. She has progressed 
optimally with no evidence of residual or recurrent disease. 


Summary 


A ease of primary squamous-cell carcinoma of the uterine corpus is pre- 
sented, the twenty-fifth reported in the medical literature. This lesion oe- 
curred in an asymptomatic 78-year-old white woman with no abnormal physi- 
eal signs. It would have escaped early detection had it not been for a routine 
cytologic smear. Theories of the histogenesis of squamous epithelium occur- 
ring in the uterine cavity are reviewed, as are the various etiological factors 
involved. 


We wish to express our sincere thanks to Dr, Thaddeus L. Montgomery for supplying 
part of the clinical data, and to Drs. W. Clark Kittleberger and Felix M. de Narvaez for their 
assistance in making the cytologic diagnosis in this case. 
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THE TREATMENT OF MALIGNANT EFFUSIONS WITH 
RADIOACTIVE COLLOIDAL GOLD (AU***) 


A Review of Sixty-Six Cases 


S. H. Sear, M.D., S. Crosicnani, M.D., G. Vatvassort, M.D., 
J. J. Nickson, M.D., ano D. Acostino, V.M.D., NEw York, N. Y. 


(From Memorial Center for Cancer and Allied Diseases, Sloan-Kettering Institute for Cancer 
Research, and Cornell University Medical College, New Y ork) 


INCE its introduction by Sheppard and Hahn in 1947, radioactive colloidal 
S gold has been administered clinically as a therapeutic agent in various 
ways: intravenous injection in patients with lymphoma and chronic leu- 
kemia'* *® 28; direct injection into the tumor site in patients with inoperable 
tumors‘; instillation directly into the bronchi in patients with bronchogenic 
carcinoma®; and, most frequently, intracavitary administration in patients 
with malignant pleural and peritoneal effusions.” * § 11) 1%) 13) 17-23, 26, 32, 34 

The radiation characteristics of Au’? make the use of this colloid ap- 
propriate for intracavitary therapy. Its 2.7 day half life provides a time pe- 
riod long enough for clinical purposes, yet short enough to avoid the possible 
damaging effects. Its decay products, which consist of moderately energetic 
beta particles of 0.98 Mev and a soft gamma ray of 0.41 Mev, allow for a uni- 
form dose to the first few millimeters of the exposed serosal surface. Au’®* is 
prepared as a suspension of colloidal particles from 0.001 to 0.003 mp in 
diameter. The size of the gold particles makes their absorption by the lym- 
phatic and vascular systems negligible, and hence they remain in the cavity 
into which they are introduced. 

Miiller?® first reported the use of radioactive colloidal gold in the treat- 
ment of 8 patients with ascites due to peritoneal carcinomatosis. The re- 
sultant inhibition of fluid formation in these patients encouraged other 
groups ? 3, 18, 19 23,26, 28 to yndertake this form of treatment. Their reports, 
which show favorable results in 30 to 40 per cent of the patients irradiated, 
confirmed the effectiveness of radioactive gold in slowing or stopping the 
formation of fluid in malignant effusions. 

Although the way in which radioactive gold acts to prevent fluid accumu- 
lation is not yet completely understood, several hypotheses have been offered : 
direct effect on the cancer cells, with elimination of the free cancer cell from 
the effusion’ 121%; direct action on tumor seedlings present on the serosal 
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surface’; and indirect action resulting in submesothelial fibrosis and oblitera- 
tion of the blood vessels supplying the serous lining of the cavity... The pur- 
pose of this paper is to present the results of 4 years’ experience with the 
intracavitary administration of radioactive colloidal gold at the Memorial Cen- 
ter for Cancer and Allied Diseases. 


Materials and Methods 


Therapeutic dosages of Au’®® were administered to 111 patients with ma- 
lignant growths involving the pleural and peritoneal cavities. 

Treatment was administered to patients whose most important symptoms 
were due to fluid in the peritoneal and/or pleural cavities and who required 
frequent taps. All of the patients had effusions which were proved malignant 
by either cell block or biopsy at the time of exploration. Fifty-nine of the 
patients received intrapleural Au’®* and 52 received intraperitoneal Au’. 
Sixteen patients in each group were lost to follow-up. Four patients in each 
group survived less than one month after treatment. This was considered too 
short a time for adequate evaluation of results and therefore these patients 
have been excluded from the study. Five patients treated prophylactically 
with the instillation of Au’®* to prevent the growth of spilled malignant cells 
have also been excluded. The remaining 66 cases are presented in this review. 

Patients with ascites received doses varying from 150 to 225 me. in the 
first injection, with an average of 175 me. Patients who received pleural 
therapy were given a single dose ranging from 75 to 110 me., with an average 
of 85 me. 

The radiogold was diluted with a volume of 200 to 250 e¢.c. of isotonie 
saline solution to ensure a proper distribution of the radioactive material in 
the cavity and was injected after the method of Rose and associates.*° The 
size of the dose was adjusted to the individual patient, with the initial dose 
never greater than 110 me. for pleural therapy and 225 me. for peritoneal 
therapy. The highest doses were administered in the abdominal reinjections 
given to 3 patients: (1) 375 me. in three divided injections; (2) 530 me. in 
four injections; (3) 675 me. in five injections. These doses were administered 
over a period of 28 months and were tolerated well by all patients. 

To obtain an adequate distribution of the material, some movement of the 
patient from time to time is recommended during the first hour after the injee- 
tion. At intervals after administration, a routine survey of the abdominal 
wall was performed, with the use of a shielded Geiger-Mueller counter. Usu- 
ally an autoradiograph, a chart of the area, was drawn to detect any ‘‘hot”’ 
area due to the accumulation of the radiogold in a localized region of the 
eavity. This chart gave satisfactory quantitative data from the clinical point 
of view. In other instances, qualitative data on the distributioti of the colloid 
were analyzed. Utilizing these methods, local overirradiation and subsequent 
necrosis due to the radiogold injection were prevented. 


Results 


The palliative results in this study were analyzed in terms of the length 
of time required for the fluid to reaccumulate in the cavities. We used the 
time period most frequently used by previous investigators in order to facili- 
tate comparison of results. ‘‘Good palliation’’ was achieved when no taps 
were required for a period of at least 2 months after treatment (we include in 
this group the patients who received complementary taps 15 to 20 days after 
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Number 


the gold instillation when the last tap was followed by a period of 2 months 
of rest). ‘‘Fair palliation’’ was achieved when taps were required within a 
period of one to 2 months after treatment. ‘‘No palliation’’ was recorded 
when a tap was required less than one month after treatment and fluid re- 
accumulated in less than 2 months. 


The survival period of the treated patients is reported in Tables I and II. 


The radioactive injection, however, seems to have no detectable effect on the 
survival time. 


TABLE I. RESULTS OF TREATMENT AND SURVIVAL IN 34 CASES OF MALIGNANT PLEURAL 
EFFUSION TREATED WITH INTRAPLEURAL INJECTION OF RADIOACTIVE COLLOIDAL GOLD 


| NO. OF RESULTS* SURVIVAL (MONTHS) 


TUMOR ORIGIN | CASES | GOOD | FAIR | NONE | 1-3 | 3-6 | 6-12 | >12 
1 


~ Lung 
Ovary 
Breast 
Lymphoma 
Rectum 
Pleural mesothelioma 
Corpus uteri 
Undeterminable 

~~ Total : 7 7 4 2 

7.6 20.6 11.8 35.3 


*Good: no taps required for a period of at least 2 months. 
Fair: no taps required for a period of from 1 to 2 months. 
None: taps required within a period of less than 1 month. 
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TABLE II. RESULTS OF TREATMENT AND SURVIVAL IN 32 CASES OF MALIGNANT ASCITES 
TREATED WITH INTRAPERITONEAL INJECTION OF RADIOACTIVE COLLOIDAL GOLD 


RESULTS | SURVIVAL (MONTHS ) 


TUMOR ORIGIN | CASES | Goop | FAIR | NONE | 1-3 | 3-6 | 6-12 | >12 
Ovary 20 11 5 4 8 s 4 
Rectum 3 1 

Colon 2 1 

Stomach 

Breast 

Liposarcoma 

Corpus uteri 

Undeterminable 

Pancreas 1 


6 14 9 4 
19 43.8 28.1 15.6 12 


Of the 34 patients treated intrapleurally, 28 received treatment once on 
one side. Three patients received treatment twice on one side, with an inter- 
val of 3 to 4144 months between doses. The total dose for these patients was 
110 to 260 me. One patient was treated three times on the same side with 
intervals of 114 months between the first and second instillation, and 8 months 
between the second and the third instillation. The total dose was 220 me. 
Generally, the response after the second instillation was less than the response 
following the first. 

Four patients received coneurrent intrapleural and intraperitoneal treat- 
ment. In this group good palliation was obtained at both sites in 2 patients 
(Cases 13 and 86). The remaining 2 patients (Cases 81 and 75) both died too 
soon to be included in this survey. 

Three patients received methyl-bis(8-chloroethyl)-amine (HN2) intra- 
venously in doses ranging from 12 to 28 mg., and 2 received HN2 directly in 
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the thoracic cavity. Two had triethylene melamine (TEM) injected into 
the pleural cavity 2 to 244 months after the gold instillation. During the lu 
| 
same period of time, 7 patients received roentgen-ray therapy to the chest in mi 
doses ranging from 2,000 to 4,000 r tumor dose and gold instillation in the of 
pleural cavity. Good results were achieved in controlling the fluid. sul 
Man atients received combined therapy, such as gold instillation and ave 
S 
‘adiotherapy or radiotherapy and chemotherapy. In these situations evalua- me 
tion of results was difficult, since each type of therapy may have contributed, 
GOLD 
INSTILLATION 
MONTHS s 
3 2 \ 2 3 4 5 6 ? 8 9 4 6 
vy 17 
HN, in chest 
wy vy 18 
20 
110 -150me 24 
45 mc 29 | 
75mc 59 | 
67 | 
75mc 
68 
C 
57 61 100mc 
64 9 56 75-35m oy 80 
66 g59 88m vvy 83 
99 0756 90mc vy ¥ 84 
102 0°78 75me 96 
106 95mc 105 9 
118 65 75mc it Ault Auabd 107 9 
OVARIES 81 $47 75mecrt,75mcitchest q 
10Omc abd P 73 
87 3 36 75mc. TEM 120 9 
86 48 70mc + ¥ Au 75mc 
21 2 49 75-75me vy wf wi ioe 9 
Au rt it 74 
110 $50 100mertchest vu 
100mc It chest 
8 350 75mc 
BREAST 19 $63 75mc 75 9 
30 3 46 75mc ry In 56 9 
38 58 5Omc 
LYMPHOMA | ? 32 75mc 
52 $21 75mc 103 
RECTUM 77d? 27 108mc 1 26 ¢ 
PLEURAL 34 0°79 75mc — 47 d 
CORPUS 114 $62 150mc es 
UNDETERM. 98 55 90mc 12 9 
THORACENTESIS UNTIL IOOOCC. 
BETWEEN - 3000CC 
= ABOVE 3000CC 
a OTHER TREATMENTS 
Pp PARACENTESIS 
Fig. 1.—Site of the primary tumor, sex, age, dose of radioactive colloidal gold, fre- z 
quency of thoracentesis before and after the gold instillation in 34 cases of malignant pleural Fig 


effusion. 
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Of the 34 patients who received intrapleural therapy, 47 per cent had 
lung tumors, 17.6 per cent had ovarian tumors, 11.7 per cent had breast tu- 
mors, and 11.7 per cent had lymphomas. Good palliation was achieved in 23 
of these patients, fair palliation in 7, no palliation in 4 (Fig. 1). The 
survival period for these patients ranged from 114 to 1614 months, with an 
average survival time of 4.8 months. Thirty-five per cent survived 3 to 6 
months, 24 per cent survived 6 to 12 months and 9 per cent survived more than 


GOLD INSTILLATION 
OS. 


Sex Age, Dose 
6 56 150mc | 
17 2 62 150me 
ig 71 150me 
22 41 150-110-126-138mc 
24 2 64 125me 
29 32 175mce Au Aul25mc Aul4Omc 
41 150-180-110-140me — — — — — — — & 
? 54 |165mc © 
9 68 55mc 8mos.'paracentesis eve 
2 48 150me 
55 150 me 
42 
46 150mc 
3 54 165mc Au 
107 2 63 140me 
2 67 183mc 
61 150mc 
2 20 150mc 
2 47 170me 


2 52 
52 150-abd, 
68 twit 
2 63 150 mc 
63 150mc 
63 I92me 
58 150mc 
2 63 65mc 
2 16 200mc 
53 150mc 
? 55 150mce 
12 60 225-150me 


Paracentesis until |OOOcc. 

Vv between |000-3000cc. 
above 3000cc 

Reinjection Gold 

} Other Treatment 


dose of radioactive colloidal gold, frequency of paracentesis before and 
after the gold instillation in 32 cases of ascites. 


/ 
/ 
0 
e 
n 
e 
d 
M MOS 
10 
10 
8mc 
| Au rt chest 
| 
| Facoor 
| 
| 
| 
fre- 


1032 SEAL ET AL. Am. J. Obst. & Gynec. 


ay, 1958 


12 months. One patient who survived 13 months (Case 34) had received 4,000 
r tumor dose to the hemithorax 5 months after gold instillation in the same 
cavity. The longest survival period (46 months) was noted in the patient with 
epidermoid carcinoma of the lung (Case 13). This patient was treated three 
times with gold instillation and once with roentgen-ray therapy to the hemi- 
thorax (2,000 r tumor dose). Sex, age, primary site of the instillation, and 
type of therapy administered to each patient are summarized in Fig. 1. Pallia- 
tive results and survival data are set forth in Table I. 

Of the 32 patients treated intraperitoneally, 19 received only one injee- 
tion. Three patients received more than one injection. 

Three patients received gold instillation and roentgen-ray therapy (2,500 
to 4,000 r tumor dose) coneurrently. In one patient (Case 73) the peritoneal 
cavity was treated with gold and the pleural cavity with HN2, the total dosage 
being 20 mg. Both forms of therapy resulted in effective palliation. 

Sixty-two per cent of the patients treated intraperitoneally had ovarian 
tumors, and 21 per cent had tumors of the large bowel (see Table II). Good 
palliation was achieved in 19 of these patients, fair palliation in 7, and no 
palliation in 6. 

The survival period of these patients ranged from one to 29 months, with 
an average survival time of 5.8 months. Forty-four per cent survived from 
one to 6 months, 16 per cent survived from 6 to 12 months and 13 per cent 
survived more than 12 months. One patient (Case 22) with papillary adenocar- 
cinoma of the ovary survived 27 months after the first gold injection. Between 
the second and the third administration he received abdominal roentgen-ray 
therapy (3,000 r tumor dose). This treatment was administered four times 
with good palliation indicated after gold instillation. Another patient (Case 
67) with ovarian adenocarcinoma had required paracentesis almost every 2 
weeks before the administration of gold. She survived 4 years after treatment 
without requiring further paracentesis. This exceptional case was not in- 
cluded in the ealeulation of the median survival. The data for patients who 
received peritoneal therapy are reported in Fig. 2. The results and survival 
data are reported in Table II. 

No complications due to surgical trauma, local action of the radioactive 
gold, or infection were observed in any of the patients included in the survey. 
The usual side effects of radiation therapy in the form of slight nausea and 
vomiting during the first 24 to 48 hours after the gold instillation were present 
in most of the patients. Blood studies performed before and after the treat- 
ment did not show any serious bone marrow depression. 


Permission for autopsy was obtained in approximately 23 per cent of all 
the 111 eases. The most frequent findings in the treated cavities were marked 
homogeneous thickening of the peritoneal, pleural, and visceral surface due 
to an inerease in hyaline connective tissue. The serosal membranes were often 
opacified, gray or bluish purple in color, and roughened. The thickening 
varied widely, without any correlation between the amount of gold adminis- 
tered and the degree of thickness. In 2 patients several islands of tumor cells 
surrounded by marked fibrosis were found included in the serous membranes, 
with a complete walling off of the tumor tissue. In several patients the lymph 
nodes adjacent to the treated areas were found to contain phagocytes with 
abundant black pigmented material presumed to be gold. The normal tissues 
surrounding the treated regions did not indicate any alterations due to the 
gold. In some of the patients treated with 150 me. of Au’ in the abdomen, 
areas of the musculature of the bowel had vacuolization of the cytoplasm, 
focal atypica, areas of necrosis, and other changes which probably occurred 
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as reaction effects. In the same patients aggregates of gold were seen in the 
macrophages of the liver and spleen, with focal areas of necrosis and disrup- 
tion of the liver cords. No abnormalities were found in the bone marrow of 
any of the patients at the postmortem examination. 


Summary 


1. In our survey 66 patients were observed. Good palliation was achieved 
in 63.6 per cent of the patients, moderate palliation was achieved in 21.2 per 
cent, and no palliation was achieved in 15.1 per cent (Figs. 1 and 2). 


2. Approximately 70 per cent of the patients experienced relief from the 
subjective symptoms. 


3. There is no correlation between survival time and administration of 


We express appreciation to H, N. Bane, M. H. Friedman, J. Beller, and I. Leskowitz 
for helpful suggestions and criticisms. 
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THE BORDERLINE ADRENOGENITAL SYNDROME: 
AN INTERMEDIATE ENTITY* 


Jay J. Gotp, M.D., AND Ricuarp FRANK, M.D., Cuicaco, IL, 


(From the Departments for Research in Human Reproduction, and Obstetrics and Gynecology, 
Michael Reese Hospital) 


ENSTRUAL disturbances, such as oligomenorrhea and amenorrhea with 
varying degrees of virilization frequently linked with problems of in- 
fertility and often associated with bilateral polycystic ovaries, have always 
been a complex clinical diagnostic and therapeutic problem. Stein and Leven- 
thal’ described a series of patients having these manifestations and bilateral 
polycystic ovaries, whose signs and symptoms were reversed simply by ovarian 
wedge resection. 


With the advent of cortisone and related steroids, a new approach became 
available for study of the poorly understood adrenal-ovarian relationship. It 
was a natural sequel to note the effects of cortisone on patients with amenor- 
rhea and oligomenorrhea. Jones and associates? in 1953 reported that ad- 
ministration of cortisone resulted in re-establishment of ovulatory cycles in 
patients with follicular phase disturbances. These patients had all shown a 
slight elevation of urinary 17-ketosteroids before treatment. In the same year, 
Greenblatt® reported on a similar series of patients. Both authors ineluded in 
their series some patients with polycystic ovaries who had undergone ovarian 
wedge resection without curative effect on their menstrual disturbance. It 
has been known for some time that polycystic ovaries may be present in cases 
of Cushing’s syndrome and adrenogenital syndrome, and that wedge resection 
is ineffectual. Steroid therapy, however, has been noted to induce eyelic 
ovulatory menses in these patients. It therefore became evident that patients 
éxhibiting bilateral polycystic ovaries needed screening regarding their adrenai 
function. 

In 1954, Jailer and Vande Weile* attempted to group hirsute females ae- 
cording to their 17-ketosteroid excretion. They classified these patients into 
three categories, i.e., adrenal hirsutism, hirsutism associated with polycystic 
ovaries, and “idiopathic” hirsutism. They stated that the last group was ad- 
mittedly incompletely understood and, for the moment, defied further classi- 
fication. Only the patients grouped under adrenal hirsutism showed an in- 
creased 17-ketosteroid excretion. 

In 1956, Kappas and co-workers® published an exhaustive steroid study 
on one patient, whom they described as having “idiopathic” hirsutism. This 
patient exhibited high-normal to slightly elevated 17-ketosteroids. The au- 
thors felt that this patient’s steroid responses and findings were very much 
like those found in the adrenogenital syndrome, but there was no apparent 
difficulty in the adrenal elaboration of hydrocortisone. 


*This study was supported by grants from the Otho S. A. Sprague Memorial Institute 
to The Planned Parenthood Association, Chicago Area, and from the Schering Corporation. 
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None of these publications has reported on urinary pregnanediols. For 
some time now we have been interested in unexpected high pregnanediol ex- 
eretion values in patients without evidence of ovulation or pregnancy. We 
have become aware that these high values appeared especially in patients with 
oligomenorrhea and amenorrhea, were frequently associated with hirsutism 
and at times with polycystic ovaries. Measurement of urinary pregnanediol 
by most routine methods is actually a measurement of a mixture of pregnane- 
diol, pregnanetriol, and other related pregnanes produced by the ovaries 
and/or adrenals. For this reason, it will be referred to as “pregnane complex” 
in the rest of the text. Urinary 17-ketosteroids in these patients were normal 
to high normal (a rare isolated specimen may be distinctly elevated). On the 
basis of the increased urinary “pregnane complex” in the presence of the above 
symptoms we are attempting to separate another group of patients from the 
category of “idiopathic” hirsutism. This group apparently has unrecognized 
adrenal dysfunction which is being termed the borderline adrenogenital syn- 
drome. 


TABLE I 


17-KETOSTEROIDS ‘*PREGNANE COMPLEX’? 
MEDICATION (MG./24 HR.) (MG./24 HR.) 

None 15.12 13.08 
Day 2, prednisone, 30 mg. 8.55 3.23 
Day 3, prednisone, 30 mg. 7.60 0.48 
Prednisone, 10 mg. daily, and 4.36 7.83 

secretory phase of menstrual 

cycle 


None 

Day 3, prednisone, 30 mg. 

Prednisone, 5 mg. daily 

Prednisone, 5 mg. daily, and 
secretory phase of menstrual 
cycle 


None 

Day 2, prednisone, 30 mg. 
Day 3, prednisone, 30 mg. 
Prednisone, 10 mg. daily 


None 
Day 3, prednisone, 30 mg. 
Prednisone, 10 mg. daily 


None 
Prednisone, 10 mg. daily 
(early pregnancy ) 


None 12.78 18.2 
Day 3, prednisone, 30 mg. 3.74 3.50 
Prednisone, 10 mg. daily 4.02 1.43 
Normal, 7-15 mg./day Normal 
Proliferative phase, 
1-2 mg./day 
Secretory phase, 
4-10 mg./day 


In a period of 12 months, we have been able to study 11 patients who fit 
into this category. Representative case reports of 6 follow. 


CASE 1.*—B. F., a 22-year-old white woman, had been married for 4 years and unable 
to conceive for the past 2 years. Menarche took place at the age of 13. Periods occurred 
every 2 to 3 months and lasted 7 days. Basal body temperature curves over the past few 


*We wish to thank Dr. S. Sholder for allowing us to study Patients 1 and 14. 
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years had been monophasic. Vaginal smears demonstrated an adequate estrogenic effect 
and endometrial biopsies repeatedly exhibited proliferative endometrium. During the past 
5 years the patient had noted progressive hirsutism of the face, periareolar area, abdomen, 
and extremities. Some episacral hair was present, as well as a male pubic escutcheon. 
Breast development was normal. Pelvic examination disclosed a normal clitoris and bi- 
laterally enlarged ovaries. Pneumoroentgenography corroborated this latter finding. The 
hysterosalpingogram was normal, and evaluation of the husband’s semen showed it to be 
within normal limits. 

Prior to considering ovarian resection, urinary 17-ketosteroidsé and pregnanediol? 
studies were made. The 17-ketosteroids were 15.12 mg. per 24 hours, and pregnanediol 
excretion was 13.08 mg. per 24 hours (Table I). Since there was no evidence of ovulation 
and/or corpus luteum activity, it was felt that the “pregnane complex” elevation must be 
due to something other than pregnanediol, the urinary metabolic end product of ovarian 
progesterone. On spectrophotometry of the “pregnane complex” extract, a peak was noted 
at 440 mug. This peak is characteristic of pregnanetriol, and it therefore seemed conceiv- 
able that the high urinary excretion values might be due to either pregnanetriol or a 
related adrenal steroid. The patient was placed on prednisone,* 30 mg. daily for 3 days, 
and a marked fall in the 17-ketosteroids and in the “pregnane complex” was observed. 
On spectrophotometry the peak at 440 my disappeared. The patient was maintained on 
10 mg. of prednisone daily and on this regime began to develop cyclic ovulatory menses 
as documented by diphasic basal body temperature changes and by endometrial biopsy. 
It is interesting to note that the urinary “pregnane complex” during the secretory phase 
of the cycle induced with prednisone rose to expected levels and showed on spectro- 
photometry a peak only at 425 my, which is characteristic of pregnanediol. 


CASE 2.—G. S., a 25-year-old white woman, was unmarried at the start of the study. 
Menarche took place at the age of 11, and menstrual periods were irregular from the on- 
set, occurring at 2- to 3-month intervals, lasting 5 days. These periods were later inter- 
preted as anovulatory by means of basal body temperatures and vaginal smears. At the 
age of 14 the patient noted development of intermammary, areolar, abdominal, and facial 
hair. For the past four years prior to the time she was seen by us, she had been on 
thyroid extract without benefit. Physical examination showed a fairly well-developed 
woman with small breasts. The facial hirsutism had been treated with electrolysis, and 
intermammary and areolar hair was minimal. She had a female escutcheon and a small 
amount of episacral hair. The clitoris was not enlarged, the uterus was normal in size, 
and the ovaries seemed normal to palpation. Culdoscopy or pneumoroentgenography was 
not done in this patient. The “pregnane complex” was 27.8 mg. per 24 hours, and the 
urinary 17-ketosteroid level was 14.54 mg. per 24 hours, The patient was placed on pred- 
nisone, 30 mg. daily for 3 days, and on the third day the “pregnane complex” had fallen 
to 0.85 mg. per 24 hours (Table I). The patient was maintained on 5 mg. of prednisone 
daily, and on this regime her periods occurred at regular monthly intervals, her basal body 
temperature curves became diphasic, vaginal smears showed progression to progestational 
changes, and the endometrial biopsy became secretory in type. Correlated “pregnane com- 
plex” determination showed 11.7 mg. per 24 hours, presumably indicating a normal preg- 
nanediol level for this time of the cycle. Several months after the beginning of therapy 
this patient married and became pregnant immediately. Her pregnancy has been un- 


eventful up to now. 


Case 3.—In L. 8., a 29-year-old white woman, menarche occurred at the age of 12, 
with menstrual periods at 32 day intervals. At the age of 26, one year after marriage, 
she was delivered of a full-term infant. Subsequently she developed oligomenorrhea. At 
the age of 27, 2 years before she was seen by us, bilateral enlargement of the ovaries was 
noted and she was operated upon. The diagnosis was polycystic ovaries. At laparotomy, 


*Prednisone (Meticorten) and prednisolone (Meticortelone) were supplied through the 
courtesy of Dr. Edward Henderson of the Schering Corporation. 
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the right tube and ovary were removed, and a wedge resection of the cystic left ovary 
was carried out. The oligomenorrhea persisted and basal body temperature curves were 
monophasic. When first seen by us, the patient was obese and had no significant hirsutism. 
She had a suggestive buffalo hump and pendulous breasts. The clitoris was slightly en- 
larged and the uterus contained several small fibroids. No adnexal pathology could be felt. 
The urinary “pregnane complex” was measured at 12.76 mg. per 24 hours and the 17- 
ketosteroid excretion was 13.80 mg. per 24 hours. After prednisone had been given in 
30 mg. doses daily for 3 days, the “pregnane complex” fell to 1.90 mg. and the urinary 17- 
ketosteroid value to 7.95 mg. (Table I). The patient was maintained on 10 mg. of pred- 
nisone daily, and on this regime her menstrual periods became fairly regular, and basal 
body temperature curves, vaginal smears, and endometrial biopsy showed evidence of pro- 
gestational activity. This patient’s present infertility problem is complicated by the fact 
that her husband has oligospermia. 


CasE 4.—In M. &., a single, 16-year-old white girl, menarche occurred at the age of 12, 
with normal menstrual periods until the age of 14. The patient’s periods became irregular 
when she lost a considerable amount of weight in a few months while dieting with the 
aid of thyroid extract and Dexedrine. Eight months prior to the beginning of this study 
she developed amenorrhea. On physical examination she was moderately obese, had some 
facial and intermammary hair, episacral hair, and a male escutcheon. The breasts were 
small. Clinical evaluation of the pelvie organs was unsatisfactory, and pneumoroentgenog- 
raphy was likewise unsatisfactory. The clitoris was moderately enlarged. The urinary 
17-ketosteroids were 12.20 mg. per 24 hours and the “pregnane complex” was 12.76 mg. in 
24 hours. After administration of prednisone in doses of 30 mg. daily for 3 days, the 17- 
ketosteroids fell to 4.45 mg. but the urinary “pregnane complex” diminished only to 8.82 
mg. (Table I). She was then maintained on 10 mg. of prednisone daily with a better fall 
in the “pregnane complex” noted. Two weeks after the start of prednisone therapy the 
patient had her first menstrual period in 10 months. Subsequently we have had some 
difficulty maintaining adequate suppression of the steroid excretion and she has had no 
period for the past few months, 


CasE 5.—In I. B., a 29-year-old white woman, menarche occurred at the age of 17, with 
primary oligomenorrhea (pericds of amenorrhea lasting up to 7 months). She had been 
married for 6 years, and no pregnancies had ensued. Physical examination showed 
moderate facial and periareolar hirsutism and a male pubic escutcheon. The clitoris was 
moderately enlarged, the uterus was normal in all respects, and the ovaries were felt to 
be enlarged. Pneumoroentgenography confirmed the presence of typical bilateral poly- 
cystic ovaries. Basal body temperature curves were monophasic and an endometrial bi- 
opsy showed an early proliferative endometrium. Urinary 17-ketosteroids were 17 mg. in 
24 hours and the urinary “pregnane complex” was 11.4 mg. in 24 hours. This patient was 
treated with 5 mg. prednisolone daily for 7 weeks without any change in the monophasic 
temperature curve. The prednisolone was increased to 10 mg. daily, and 10 days there- 
after the basal body temperature rose sharply. An endometrial biopsy taken 8 days after 
the temperature rise showed a typical twenty-fourth day secretory endometrium. Urinary 
17-ketosteroid excretion one week later was 11.7 mg. in 24 hours and the “pregnane com- 
plex” was measured at 13.68 mg. in 24 hours. At this time the basal body temperature 
had been sustained at a high level for 17 days and pregnancy was suspected, This was 
substantiated by a positive frog test one week later. The patient was maintained on 10 
mg. of prednisolone daily through the first 3 months of her pregnancy and then the medica- 
tion was gradually discontinued. She recently delivered a normal infant at term. 


CasE 6.—M. W., a single, 20-year-old white woman, had had prolonged periods of 
amenorrhea, menstruating every 5 to 7 months, from the time of her menarche at the age 
of 12. Physical examination revealed a well-developed woman, with facial, periareolar, 
episacral, and abdominal hair growth, and a male escutcheon. The clitoris was slightly 
enlarged. A vaginal examination could not be carried out, but on rectal examination the 
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uterus was felt to be normal in size. Pneumoroentgenography disclosed the presence of 
bilateral polycystic ovaries, The vaginal smear showed a minimal estrogenic effect. The 
“pregnane complex” in the urine was 18.2 mg. per 24 hours and the 17-ketosteroid excre- 
tion 12.78 mg. per 24 hours. After 3 days of prednisone therapy the urinary “pregnane 
complex” fell to 3.5 mg. per 24 hours and the 17-ketosteroids to 3.74 mg. per 24 hours 
(Table I). After 2 months of continued therapy with 10 mg. of prednisone daily, a normal 
menstrual period occurred and a further fall in the “pregnane complex” was noted. Six 
weeks later the patient had another spontaneous period that was preceded by a diphasie 
basal body temperature curve. 


Comment 


In the overt adrenogenital syndrome, patients characteristically excrete 
abnormal amounts of 17-ketosteroids and pregnanetriol. In many instances, 
the pregnanetriol excretion is a more sensitive indicator of the status of the 
patient than the urinary 17-ketosteroids. The patients reported upon in this 
communication have been designated as “borderline adrenogenitals” because 
they rarely demonstrate clear-cut urinary 17-ketosteroid elevations, but they 
do exhibit, without exception, elevations in the urinary “pregnane complex.” 
In addition, this “pregnane complex” falls with suppressive adrenal steroid 
therapy, as in the overt adrenogenital syndrome due to adrenal hyperplasia. 
Such a response would probably not occur if the “pregnane complex” were 
ovarian in origin. It is worth noting, however, that Solomon and co-workers* 
have recently demonstrated that the bovine ovary in vitro is capable of hy- 
droxylating progesterone to 17-alpha-hydroxyprogesterone, and this latter 
steroid is a potential precursor of pregnanetriol. At this time, one cannot 
state with certainty the exact composition of the “pregnane complex,” but it 
is most likely an adrenal product. This remains for further study. 

It is interesting that Kappas and associates> concluded that their patient 
had many of the stigmas of the adrenogenital syndrome, but their patient’s 
adrenals responded normally to ACTH stimulation. It appears fairly certain 
that their case falls into our category of the borderline adrenogenital. 

Therefore, it is important to delineate the category of patients who have 
the borderline adrenogenital syndrome. Since these patients may exhibit bi- 
lateral polycystic ovaries that will not respond presumably to ovarian wedge 
resection, steroid studies should be done to document their status. Satisfae- 
tory and guided therapy as already described in the case reports may then be 
instituted. A definite improvement in the pattern of the menstrual cycle may 
be induced by this therapy, in spite of these polycystic ovaries. This is not a 
characteristic of the Stein-Leventhal syndrome. 

We are now in the process of fractionating the 17-ketosteroids by gradient 
elution chromatography, and examining the “pregnane complex” by column 
and paper chromatography, in order to elucidate further the steroid charae- 
teristics of this syndrome. In addition, ACTH and blood 17-hydroxycortico- 
steroid studies are under way to determine whether these patients are having 
difficulty in elaborating hydrocortisone. An evaluation of several of these 
patients shows a normal response, much as Kappas® obtained. Correlative 
studies are also under way to evaluate the ovarian contribution in these cases. 
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We do not yet know whether these patients represent an early phase of 
the acquired adrenogenital syndrome that may stay stationary, regress to a 
spontaneous cure, or progress to the more typical advanced picture. In addi- 
tion, one wonders about the relationship of the Stein-Leventhal syndrome to 
these entities and whether it might not even represent an earlier variant. 


Summary 


Six representative case studies are presented of patients who exhibit vary- 
ing degrees of hirsutism, menstrual abnormalities, and in some instances bi- 
lateral polycystic ovaries. They demonstrate normal to high-normal urinary 
17-ketosteroids, and an elevated “pregnane complex” in the absence of evi- 
dence of ovulatory cycles. This elevation in “pregnane complex” falls with 
adequate prednisone therapy, indicating its probable adrenal origin. Normal 
cyclic ovulatory menses may occur on such therapy and pregnancy may fol- 
low. These patients do not appear to fit into the category of the Stein-Leven- 
thal syndrome or the overt adrenogenital syndrome but appear more as an 
intermediate entity. 


We wish to thank Mrs. Leona Roen and Mrs. Judith Stevens for their technical as- 
sistance, and Miss Barbara Moore for her secretarial help. 
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Discussion 


DR. ALEX 8. TULSKY.—TI should like first to take this opportunity to commend the 
authors of this study for directing to our attention both a problem with which we are not 
uncommonly faced and an approach which may aid us in its solution. They have also 
added evidence, by clinical and laboratory means, of the complex interrelationship be- 
tween the gonads and adrenals, 

Rapidly accumulating data in recent years indicate that the adrenal cortex, in the 
normal course of its physiologic activity, elaborates two basic types of steroids—sex and 
metabolic. The former, in which we are particularly interested here, comprise androgens, 
estrogens, and progesterone. Androgens are excreted in the urine as 17-ketosteroids both 
in an active form (androsterone and dehydroisoandrosterone) and biologically inactive 
form (etiocholanolone). In those virilizing states best exemplified by the adrenogenital 
syndrome, these 17-ketosteroids are generally excreted in excessive amounts. It is further 
known that such excesses may be suppressed by reducing the adrenocorticotropic activity 
of the pituitary with cortisone or Meticorten. Although normal 17-ketosteroid excretion 
ordinarily is slightly suppressed, the amount is not significant. It occurs to me that the 
high-normal levels which the authors found in their patients may actually represent ex- 
cessive amounts of physiologically active androgens for these women. One might then 
better understand their subsequent suppression with prednisone treatment. I wonder 
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whether these 17-ketosteroids do not also play a role in the mild virilization of these pa- 
tients in addition to the elevated “pregnane complex.” It may very well be that the same 
disorder in steroid biogenesis which is responsible for the high pregnanes is likewise re- 
sponsible for a disturbed androsterone-etiocholanolone excretion ratio. Further steroid 
assays may help to clarify this. 

To add further complexity to the picture, we cannot ignore the possible role of the 
ovarian hilus cell in elaborating androgenic material. This cell, which is considered to 
have a common embryologic origin with the cells of the adrenal cortex from the meso- 
nephric blastema, morphologically resembles the Leydig cell of the testis. Virilizing syn- 
dromes in the female have been produced by hyperplasia or tumor of these cells. And 
Witschi, for example, has shown that administration of high doses of estrogen to the larval 
frog can induce proliferation of hilus and adrenocortical cells with reversal of sex. 

I should like to ask the authors two questions. First, what clinical relief from hir- 
sutism did they obtain with long-continued administration of prednisone? My own ex- 
perience and that of others has been disappointing. Second, do they have an explanation 
for the mode of action of prednisone in inducing ovulation in their cases? 

When Drs. Stein and Leventhal of this city first described, some twenty years ago, 
the syndrome of bilateral polycystic ovaries, menstrual disturbances, infertility, and oe- 
casional hirsutism, knowledge of ovarian, and certainly adrenal, steroids was rather 
limited. Their therapeutic approach, wedge resection of the ovaries, has been, and is, 
effective in relieving a large percentage of cases of menstrual disorders and infertility. 
In very few, however, has hirsutism, if present, been appreciably modified. More im- 
portantly, a number have obtained no symptomatic relief. These therapeutic failures may 
very well fit into the group of cases described by the authors tonight. Such cases have 
hitherto been generally dismissed from the category of the Stein-Leventhal syndrome and 
vaguely classified as cystic ovaries. I would like to disagree with this. It seems to me 
that if we can accept the concept of a focal or diffuse disturbance in the pituitary with 
its variegated clinical pictures, we can regard functional disorders of the ovaries and 
adrenals similarly. 

It might be well to reorient our thinking about the Stein-Leventhal syndrome by con- 
sidering it as a broad symptom complex consisting basically of polycystic ovaries accom- 
panied by anovulation and menstrual disturbances, and with or without adrenal dysfune- 
tion. Such a reorientation would imply, as a presurgical study, urinary steroid assays for 
17-ketosteroids and the “pregnane complex.” In properly selected cases, suppressive 
therapy with Meticorten might well eliminate the need for wedge resection, It is re- 
grettable that such studies of necessity are restricted to a few institutions with adequate 
laboratory facilities for making them a routine procedure. The clinical value of any diag- 
. nostic technique is measured solely by its accuracy and availability. 


DR. IRVING F. STEIN.—I also wish to congratulate Dr. Frank upon his very clear 
and scientific presentation. Dr. Tulsky also deserves commendation for his excellent dis- 
cussion which added materially to Dr. Frank’s paper. I agree with Dr. Tulsky that the 
cortisone test tends to eliminate some patients who would otherwise be classed as con- 
forming to the Stein-Leventhal syndrome, It is possible that the 13 per cent of our pa- 
tients who did not become pregnant after operation may belong to the group which he 
mentioned. However, our own trials with cortisone were without favorable results. To 
date, we have operated upon 93 patients, 87 per cent of whom became pregnant. In this 
group of women who were previously sterile, 138 pregnancies occurred following our treat- 
ment. Our 28 year follow-up showed that there were no recurrences of polycystic ovaries; 
contrary to the reports of some physicians that if pregnancy does not occur within 6 
months, the primary condition returns, we found that the fertility persisted throughout 
their entire reproductive lives. 

In regard to hirsutism, as we previously reported, the condition is not usually im 
proved by surgery. According to other authors, such as Sturgis and Greenblatt, cortisone 
has about the same effect upon hirsutism as does wedge resection. 
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DR. MELVIN R. COHEN.—I wish to report upon a 23-year-old patient, married 3 
years, with a history of irregular menses and primary infertility. Dr. M. L. Leventhal 
had done a pneumoperitoneum as well as culdoscopy and concluded that she did not have 
the Stein-Leventhal syndrome. She had had two menstrual periods during the past year 
and her basal body temperature curve was monophasic. 17-Ketosteroids showed 11.04 mg. 
per 24 hours. Culdoscopy dis¢losed a slightly hypoplastic uterus, normal tubes, and small 
ovaries containing numerous small follicles, There was no evidence of old or recent 
corpora lutea. Endometrial biopsy, however, showed an early secretory phase (day 22 
type). Repeat 17-ketosteroids were 9.9 mg. per 24 hours; pregnanediol complex was 10.5 
mg. per 24 hours. 

She was placed on cortisone, 75 mg. daily for 2 weeks, cortisone 50 mg. daily for 2 
weeks, and then finally cortisone 37.5 mg. daily thereafter. While an this regime, her 
previously low basal body temperature curve became elevated and was sustained. The 
ovulatory rise in her basal body temperature chart occurred about 3 weeks after cortisone 
was initiated and she is now 3 months’ pregnant. It would appear that this patient falls 
into the category of the borderline adrenogenital syndrome. 


I wish to ask Dr. Gold how long such a patient should be kept on cortisone after she 
is pregnant. In your Case 2 you did not mention whether the cortisone was continued. 
In Case 5 it was continued for 3 months. In other words, how soon does the placenta 
manufacture its own cortisone and when is it safe to stop ora! cortisone? 


DR. GOLD (Closing).—In several patients of our series (one case not reported here), 
prednisone therapy achieved a steroid-suppressive effect but no improvement in the menses. 
Often young patients with menstrual disturbances dating back almost to the menarche 
require estrogen-progesterone priming to enhance uterine growth and response to their 
endogenous ovarian hormones. Such cyclic therapy has resulted in continuation of normal 
menses when the estrogen-progesterone regime has been discontinued but the adrenal 
steroid therapy maintained. 


With regard to Dr. Tulsky’s excellent comments I should like to make the follow- 
ing points: 

The measurement of total urinary 17-ketosteroids merely tells us how much 17-keto- 
steroid material is being excreted. It tells us nothing of how much androgenic 17-keto- 
steroid is included in this amount. Column chromatography which fractionates the total 
extract into component 17-ketosteroids is necessary for this purpose. Certainly, it is con- 
ceivable that in the presence of normal to high-normal 17-ketosteroids, the proportion of 
androgenic substance may be increased, and work is progressing along these lines in the 
borderline adrenogenital syndrome. These increased androgenic 17-ketosteroids, even 
though the total excretion is within the normal range, could certainly be a factor in the 
etiology of the virilization. Once again, the “pregnane complex” is elevated in this syn- 


drome, but we do not know if any of the components of this complex contain any inherent 
androgenicity. This too is on the agenda for evaluation. 


The comment about ovarian hilar cells is a very pertinent one, since these cells are 
potential sources of androgenic hormone. At this point their role in the borderline adreno- 
genital syndrome is being investigated. This is being done by the evaluation of the re- 
sponse of the patients’ urinary steroid excretion to chorionic gonadotrophin alone and to 
chorionic gonadotrophin after the patients’ adrenal steroid secretion has been suppressed 
with prednisone. It is unlikely, however, that the ovaries are the source of the elevation 
in the “pregnane complex,” as prednisone suppression should have no direct effect on this 
ovarian function. 

With regard to the effect of prednisone on regression of hirsutism, unfortunately our 
experience concurs with that of Dr. Tulsky and most other investigators. This is a most 
pressing problem, particularly to the patient. Adrenal steroids, generally, have been in- 
effective in suppressing hirsutism. 
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Why prednisone is able to induce ovulatory cycles is anyone’s guess. In the overt 
adrenogenital syndrome, it is theorized that the excessive androgen characteristic of this 
syndrome inhibits normal release of gonadotrophin and thus interferes with the normal 
pituitary-ovarian interrelationship. The administration of adrenal steroids inhibits the 
pituitary stimulation of the hyperplastic adrenals, placing these adrenals at rest. There 
is a fall in androgen titer, gonadotrophin release is no longer suppressed, and the normal 
pituitary-ovarian axis may once again function. An analogous situation may be present 
in the borderline adrenogenital syndrome. What is even more perplexing is how ovulation 
(on an anatomical basis) may occur on prednisone therapy in patients who exhibit bi- 
lateral polycystic ovaries. 


Patients with bilateral polycystic hyperthecotic ovaries as described by Stein and 
Leventhal exhibit reversal of signs and symptoms after ovarian wedge resection, but not 
with adrenal steroid therapy. On the other hand, patients with the borderline adreno- 
genital syndrome and the same type of ovarian pathology as just described respond to 
adrenal steroid therapy and do not require ovarian wedge resection. It will be interesting 
to observe by culdoscopy if any change in appearance of the ovaries occurs with adrenal 
steroid therapy. 


I would like to reiterate Dr. Tulsky’s remarks pertaining to the screening of adrenal 
activity prior to operation in patients who exhibit the characteristics of the Stein-Leven- 
thal syndrome. This should readily separate those who will respond to ovarian wedge 
resection from those who will not. If laboratory facilities are not available for such 
steroid testing, it may be desirable to place such patients on prednisone or prednisolone 
therapy for one to two months as a therapeutic test. This is not the most desirable tech- 
nique but it is useful where the ideal technique of differentiation is not readily available. 


This study, though preliminary in chemical and steroid evaluation, has been pre- 
sented so that patients who exhibit the manifestations described may be screened for 
borderline adrenal dysfunction. The term “idiopathic” hirsutism is in essence a term 
indicating our inability to label the case with a specific organic diagnosis. It is most 
desirable, therefore, to place as few patients as possible in this category. 

In reply to Dr. Stein’s comments, the use of prednisone or prednisolone as a diag- 
nostic test in patients who present with the borderline adrenogenital syndrome serves to 
differentiate those who will respond to chronic therapy from those who will not. ‘This 
helps make the therapy of menstrual abnormalities with adrenal steroids less haphazard. 

In answer to Dr. Cohen’s question, the continued use of suppressive adrenal steroid 
therapy in the patients who became pregnant was arbitrarily maintained until just past 
the first trimester. This was done to prevent the hypothetical effect of excess circulating 
maternal androgen on the reproductive system of the developing embryo. 
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INVERSION OF THE ENTIRE APPENDIX AS AN 
INCIDENTAL PROCEDURE 


Jack G. M.D., Los ANGELEs, CA.ir. 


(From the Kaiser Foundation Hospitals, Oakland and Los Angeles, Calif.) 


NVERSION of the appendix into itself and into the cecum is a simple, safe 
| procedure which protects the patient from appendicitis. Appendicitis is one 
of the most common major surgical diseases. While the motality rate has been 
dramatically lowered, the incidence of appendicitis has actually increased. The 
only feasible means of preventing this disease is the incidental removal of the 
appendix at the time of abdominal surgery for other conditions. There is con- 
siderable opposition to this procedure because of the possibility of serious infec- 
tion from the excision of the appendix. This single barrier to incidental appen- 


dectomy is eliminated by the use of an inversion technique such as the one 
presented in this study. 


History 


Howard A. Kelly and E. Hurdon edited a classic book, “The Vermiform 
Appendix and Its Diseases,”> in 1905, in which inversion of the appendix is 
described and illustrated. Edebohls? published an article in 1895 in which 
incidental appendectomy is recommended in this manner: “Inversion of the 
normal appendix is so simple and easy a matter, withal in itself so devoid of 
danger, that the writer is prepared to advocate inversion of the normal appendix 
whenever for any reason the abdomen is opened. There are those surgeons who 
under the conditions just stated advocate ligation and removal of the normal 
appendix. How much more does their logic apply to the inversion of the entire 
appendix as contrasted with ligation and ablation.” 

The next article was published by Brandao Filho* of the University of 
Rio de Janeiro in 1923, whose experience concerned some 200 cases of invagi- 
nation of the appendix without complications. He recommended the procedure 
in mild cases of appendicitis. His technique included crushing the base. Cris- 
titch of Belgrade, Yugoslavia, in 1938, reported 412 cases of inversion of the 
appendix as a complementary operation in gynecological surgery. There were 
no complications. Witherbee® of Los Angeles demonstrated the method to the 
author in 1942 and its value to the gynecologist was apparent. In 1946, a series 
of 100 cases was reported.* The present study concerns further experience with 
this technique. 


Technique 
The appendix is inspected, and excised if microscopic study is indicated. 


If the appendix is normal and the lumen not obliterated, it is inverted into itself 
and into the cecum in the manner depicted in Figs. 1, 2, and 4. 


The cecum is delivered and the appendix clamped at the tip at the mesen- 
terie attachment. The mesoappendix is ligated to include the vessels at the 
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base of the appendix. The mesoappendix is stripped from its serosal attach- 
ment and the redundant tissue excised. The tip of the appendix is held in a 
gauze sponge and firmly squeezed between the thumb and forefinger to facilitate 
inversion. A surgical probe or the blunt end of a large Keith needle is used 
to invert the tip of the appendix into itself and into the cecum. A hemostatic 
stitch of nonabsorbable material is placed in the wall of the cecum at the attach- 
ment of the mesoappendix to occlude the blood supply to the appendix in the 
wall of the cecum. This same stitch approximates the taenia coli to hold the 
appendix within the cecum. 


Fig. 1.—The mesoappendix is ligated and stripped from its serosal attachment to the 
appendix. 


Fig. 2.—The tip of the appendix is firmly squeezed between thumb and forefinger and 
inverted with surgical probe into itself and into the cecum. 


Fig. 3.—The fibrotic or obliterative appendix is inverted at the base into the cecum and 
into itself. 
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If the lumen of the appendix is obliterated or fibrotic, the appendix is in- 
verted at the base instead of the tip as shown in Fig. 3. The appendiceal-cecal 
junction is steadied with three Allis or Babcock clamps and the appendix is 
inverted into the cecum with smooth thumb foreeps at its base until it is 
entirely within itself and in the cecum. It is not necessary for the entire 
appendix to be inverted as long as it is all within itself and the cecum. 


The important features of the inversion technique are as follows: 


1. The oeecelusion of the two sources of blood supply to the appendix via 
the appendiceal artery and its branches in the wall of the cecum. 

2. The stripping of the mesoappendix from its serosal attachments to the 
appendix. 

3. The use of a snug but not strangulating nonabsorbable suture to main- 
tain the intussusception. 


Material 


The appendix has been inverted as an incidental procedure in 713 cases in 
this series from the Kaiser Foundation Hospitals of Oakland and Los Angeles 
from 1946 through 1956. In 600 eases, or 84 per cent, the appendix was inverted 
from the tip. In 113 eases, or 16 per cent, there was sufficient fibrosis and ob- 
literation of the lumen to necessitate inversion at the base of the appendix. The 
appendix was excised in 34 cases because of intrinsic disease. The pathological 
conditions of the appendix found incidentally are shown in Table I. 


Fig. 4.—A nonabsorbable hemostatic stitch is placed in the wall of the cecum at the attachment 
of the mesoappendix and also approximates the taenia coli to maintain the intussusception. 


In one case, the appendix was congenitally absent and in another it was 
a string-like structure without lumen. Most of the procedures were performed 
in conjunction with obstetrical and gynecological laparotomies, including 
cesarean section, ectopic pregnancy, and myomectomy. 

Inversion of the appendix was done in several cases of inguinal hernia where 
an appendectomy would have been contraindicated. The youngest patient was 
2 months and the oldest 78 years of age. 
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TABLE I. INCIDENTAL PATHOLOGICAL CONDITIONS OF APPENDIX 


Obliteration of lumen 11% 
Appendicitis 2 
Mucocoele 

Endometriosis 

Agenesis 

Fibroma 

Carcinoid 

Diverticulum 

Crohn’s disease 

Tuberculosis 

Metastatic carcinoma 

Granuloma 


Total 


Morbidity 

There has been no significant morbidity or complication attributed to the 
management of the appendix by inversion. There was one ease of right lower 
quadrant discomfort with a possible mass which subsided spontaneously. It 
was felt that this might be a subserosal hematoma of the cecum. The appendix 
of a 6-month-old infant was inverted during an inguinal herniorrhaphy and the 
following day there were symptoms suggestive of intussusception. A barium 
enema failed to substantiate the diagnosis, possibly by correcting the intus- 
suseeption. The infant had no further trouble. 


Follow-up 


The fate of the infarcted appendix has been extensively studied by placing 
radiopaque materials within the inverted appendix and taking daily x-rays. 
Lead shot, radiopaque catheters, and liquids were passed through the necrotie 
tip by the fifth day before the appendix sloughed off. An elastic thread packed 
into the inverted appendix usually left the cecal attachment on the ninth day 
and was recovered in the stool on the ninth or tenth day with fragments of ne- 
crotic appendix enmeshed in the fibers. The inverted appendix is largely disinte- 
grated in the colon and is seldom recognized in the stool. 

Late follow-up has been possible by inspection of the site of inversion at the 
time of repeat cesarean sections. It was found that when only the appendiceal 
artery had been ligated, a viable 2 em. stump of appendix remained within the 
eecum. This finding is consistent with the observation that 20 per cent of the 
blood supply of the appendix comes through the wall of the cecum. This ex- 
plains the frequency of hemorrhage into the cecum when the unligated stump 
of the excised appendix is inverted with a purse-string stitch. When a hemo- 
statie stitch is placed through the wall of the cecum at the attachment of the 
mesoappendix so as to tie off the branches of the appendiceal artery through 
the wall of the cecum, the follow-up examination reveals no appendiceal stump 
in the cecum. 

In several of the early cases, the intracecal pressure caused the stump to 
revert into the abdomen as a 2 em. appendix without a mesentery. It is unlikely 
that this broad-based remnant could become obstructed and cause appendicitis. 
This cannot occur if the entire blood supply is ligated and if a nonabsorbable 
suture is used for the purse-string stitch. The only clinical significance of the 
appendiceal remnant would be its misinterpretation by the roentgenologist. 


Fibrosis or Chronic Appendicitis 


One of the most interesting features of this study has been the light it 
has shed on so-called chronic obliterative appendicitis. In 16 per cent of these 
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713 cases, the fibrosis and obliteration of the lumen of the appendix were exten- 
sive enough to prevent inversion of the tip of the appendix. Obliteration of 
the lumen always begins at the tip of the appendix and varies a great deal in 
degree. This is probably caused by the fact that the appendiceal branch of 
the ileocolic artery is an end artery. There is a much higher incidence of fibrosis 
in older people. In the most extensive cases of fibrosis, the muscularis can be 
readily stripped from the submucosa along its entire extent, which would be 
unlikely if it were the result of repeated infection. Involution of the lymphoid 
tissue of the appendix occurs in all individuals between 20 and 30 years of age. 
Fibrosis and obliteration of the lumen do not seem to have any relation to this 
process. Some children have fibrosis and obliteration and many old people have 
no fibrosis. Stigmas of appendicitis, such as abnormal adhesions, are often 
present without obliteration and most cases of obliteration do not present ab- 
normal adhesions. For these reasons, it is felt that obliteration and fibrosis 
of the appendix indicate atrophy due to impaired circulation in an end artery. 


Conclusions 


Inversion of the entire appendix* into itself and into the cecum ean be 
safely and easily accomplished. In the normal appendix, the inversion is begun 
at the tip. In the fibrotic appendix, the inversion is begun at the base. 

Seven hundred and thirteen cases are presented with no known significant 
complications. The inversion technique eliminates the possibility of infection, 
thus removing the main barrier to prophylactic appendectomy. 
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- *A motion picture demonstrating this technique is available through the Kaiser Founda- 
_ Hospitals’ Research Department and through the Photomedica Photographers of Los 
Angeles. 
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INTERPOSITION OF UTERINE LIGAMENTS FOLLOWING 
VAGINAL HYSTERECTOMY IN 100 PATIENTS WITH 
URINARY STRESS INCONTINENCE 


S. CHARLES Kaspon, M.D., Boston, Mass. 


(From the Department of Obstetrics and Gynecology, Tufts University School of Medicine, 
Boston, and Booth Memorial Hospital, Brookline) 


A review of 1,000 patients with gynecologic complaints seen in private 
practice, the incidence of urinary stress incontinence in multigravidas was 
found to be 14 per cent. In many instances a direct question concerning the 
presence or absence of urinary stress incontinence was necessary in order to 
elicit this information. 

The exact mechanism of urinary stress incontinence in women is not clearly 
or completely known. The causes appear to be at least three in number: (1) 
congenital neuromuscular disturbances of micturition; (2) distortion and dis- 
location of vesicourethral tissues following obstetric trauma; and (3) loss of 
elastic and muscle tone in this area concomitant with aging. Occasionally, 
increasing weight of a pregnant uterus or uterine fibroids, ete., may cause a 
previously unnoticed disturbance in the urinary control to become apparent as 
incontinence for the first time. 

It appears from recent roentgenographic studies, particularly those by 
Millin and Read’ and by Muellner,? that, in almost every instance where urinary 
stress incontinence is present, there appears to be an arrowhead-shaped de- 
formity in the region of the trigone which places the urinary bladder and 
urethra in the voiding position at all times. The degree of descent visualized 
in eystographic studies has been reported to approximate the degree of urinary 
stress incontinence. The anatomic damage is either to the musculofascial 
support of the bladder, predominantly the pubocervical fascia, or to the pubo- 
coecygeus portions of the levator ani muscles. These permit a descent of the 
bladder neck with formation of this funnel-shaped depression which is visualized 
by x-ray with opaque substances in the bladder. 

Previous reports have offered methods with varying degrees of success in 
the control of urinary stress incontinence. The most simple is that advoeated 
by Kelly,? in which a mattress-type suture is placed in the region of the tri- 
gone and an attempt is made to make more acute the urethrovesical angle. 
Kennedy* and others’ have stressed the importance of the “urethral sphincter 
mechanism’’ and have recommended a surgical repair which involves longitu- 
dinal plication of the urethra following its separation from the adherent sear 
tissue under the pubic rami. The Kelly repair is ordinarily included as part 
of the latter procedure. 
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Since the effectiveness of these procedures has been reported to vary be- 
tween 60 and 80 per cent, additional surgical approaches have been suggested. 
Vaginal sling operations originally described by Goebell,® Stoeckel,’ and since 
modified by Aldridge,* Studdiford,® and Perrin,!® and abdominal urethropexy 
described by Marshall, Marchetti, and Krantz™ and others offer the best op- 
portunity for cure of urinary stress incontinence at the present time. These 
procedures have in common the use of muscular or fascial supports to raise the 
urethra at the urethrovesical angle. This principle corrects one portion of the 
funnel-shaped deformity described above. The Marshall-Marchetti-Krantz pro- 
cedure attempts to correct the deformity and malfunction of the urethra and 
bladder by fixing the urethra to the undersurface of the symphysis pubis and 
in this way makes more acute the urethrovesical angle to correct the arrowhead 
deformity. 

In cases where urinary stress incontinence is associated with prolapse of 
the uterus or vaginal tissues and those in which hysterectomy is indicated for 
other reasons, a special problem is presented to the surgeon. Barnes has been 
reported by Read’? to have used the round ligaments as his suspending sling in 
the repair of urinary stress incontinence, but Read states, ‘‘It will appear that 
this must often be a defective support for the ligaments are thin and atten- 
uated.’’ It is apparent nevertheless that the natural blood supply which the 
uterine ligaments carry with them makes them more satisfactory as a source 
of sling support for the urethra and bladder than muscle or fascia slings 
which are much less satisfactorily supplied with blood for their survival. In 
1951 a surgical procedure was described*® in which the patient who requires 
vaginal hysterectomy for other reasons in the presence of urinary stress in- 
continence could be offered an opportunity for reparative surgery through the 
use of the uterine ligaments available following vaginal hysterectomy. In that 
report a total of 22 cases were studied with cure of the urinary stress incon- 
tinence in all but one. This present report deals with 100 cases of urinary 
stress incontinence (including the original series) which were treated at the 


time of vaginal hysterectomy by the procedure of interposing the uterine 
ligaments. 


Operative Technique 


The standard technique for vaginal hysterectomy is followed and will not be 
reiterated here except where special emphasis is needed. 

The urethra is bluntly dissected from its adherence to the undersurface 
of the pubie rami and the bladder is stripped well away from the pubis as well 
until both are freely disengaged from the pubic rami. The lower one half of 
each cardinal ligament is doubly ligated and eut. The second suture is left 
long to be used later for identification and implantation. 


If ovaries and/or tubes require removal, they can be brought down by 
gentle traction and examined. The ovarian vessels can be divided between 
clamps and suture ligatures placed to control them. If ovaries and tubes are 
to remain in situ, clamps are placed on the tuboovarian ligaments, round liga- 
ments, broad ligaments, and cardinal ligaments on either side. The tissues 
are divided between the clamps and the uterus with the cervix and/or ovaries 
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is removed. Each of these clamps is replaced by two ligatures, the first one for 
hemostasis and the second tie left long for traction and positioning of the liga- 
ments in the interposition procedure. Up to this point, the procedure is similar 
to the standard technique in vaginal hysterectomy. 

The peritoneum of the anterior reflection and that of the posterior are 
approximated to each other by two continuous fine chromic sutures making the 
remainder of the procedure extraperitoneal. The round ligament of the right 
side is brought into view by traction upon the long suture placed earlier and 
this is fixed with one or two chromic sutures to the undersurface of the pubie 
ramus of the opposite side at the level of the urethral meatus. The stump of 
the round ligament of the opposite side (Fig. 1) is similarly crossed to the 
contralateral undersurface of the pubic ramus and fixed to the periosteum at 


@—ROUND LIGAMENTS 


@@—ROUND LIGAMENTS 


—BROAD LIGAMENTS —BROAD LIGAMENTS 
E)—CARDINAL LIGAMENTS J—-CARDINAL LIGAMENTS 
@-_UTEROSACRAL LIGAMENTS @—UTEROSACRAL LIGAMENTS 

Fig. 1. Fig. 2. 


Fig. 1.—Schematic drawing of the pelvis at the completion of vaginal hysterectomy with 
interposition of uterine ligaments. The round and broad ligaments (bunched together with 
ligatures) support the urethra and also form the base for the distal half of the anterior 
vaginal wall. The crossed cardinal ligaments support the trigone area of the urinary bladder 
as well as the proximal half and vault of the vagina. The uterosacral ligaments, when 
available, support the posterior vaginal vault and proximal half of the posterior vaginal 
wall. The levator ani muscles (pubococcygeus) are not shown here, but these are approxi- 
mated during the posterior colporrhaphy for support of the distal half of the posterior 
vaginal wall. 


Fig. 2.—Schematic surgeon’s view of completed vaginal hysterectomy with interposition 
of uterine ligaments. The urinary bladder is outlined behind and above the symphysis pubis 
The urethral support is made up of crossed round and broad ligaments. The trigone area 
of the bladder rests upon the crossed cardinal ligaments. The vaginal vault and upper 
half of the posterior vagina are supported by the uterosacral ligaments. 


the level of the urethral meatus. The fascia of the posterior urethra below 
the meatus is attached with two interrupted fine chromic sutures to the crossed 
round ligaments in order to prevent a sliding herniation of the urethra through 
the opening remaining above the crossed round ligaments. The broad ligaments 
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are brought down by traction and the stump of the right broad ligament at- 
tached with interrupted chromic suture to the undersurface of the periosteum 
of the left pubic ramus and fixed there with chromic sutures. If the ligaments 
prove to be inadequate in length for this purpose they are attached to the 
levator ani muscles and endopelvie fascia of the opposite side which invests 
urethra and bladder in a similar manner. When their length is grossly inade- 
quate they can be attached to the crossed round ligaments anterior to the posi- 
tion occupied by the broad ligaments as far laterally as their length will allow. 
The stumps of the cardinal ligaments are similarly crossed anterior to the blad- 
der and attached to the opposite endopelvie fascia and levator ani fibers (Fig. 2). 


ROUND LIGAMENTS 
@—BROAD LIGAMENTS 
€)CARDINAL LIGAMENTS 


@—UTEROSACRAL LIGAMENTS. 


Fig. 3.—Upper left: Schematic view of the neck of the urinary bladder from the 
bladder dome looking down, showing the triangular area of the trigone and the proximal 
urethra with the funnel-shaped deformity common to acquired urinary stress incontinence. 
The ureteral openings are visible at either base angle of the trigone. 

Upper right: Lateral view of the same condition showing arrowhead deformity with 
the urethra in the voiding position while at rest. The tentlike overlay is the bladder trigone 
with the ureteral opening at its apex. 

Lower left and lower right: Similar schematic views after vaginal hysterectomy with 


interposition of uterine ligaments. The alteration in the arrowhead deformity by the surgical 
interposition of the ligaments is dramatically presented. 


These crossed ligaments form a lattice-work support illustrated in Figs. 1, 2, 
and 3. The uterosacral ligaments are frequently available at this point for at- 
tachment to each other and to the undersurface of the crossed cardinal liga- 
ments. When these are sewed together, they serve to reduce the incidence of 
postoperative enterocele and rectocele. 

The vaginal mucosa is trimmed and approximated with interrupted fine 
chromic sutures. Repair of the perineal body and posterior vaginal wall fol- 
lows in the routine manner where indicated. A Foley catheter is placed in 


/ 

| 
h 
h 
yr 
n 
al 
or 
yn 
is 
er 
WwW 
rh 
ts 


1052 KASDON Am. J. Obst. & Gynec. 


May, 1958 


the bladder at the termination of the procedure and constant drainage carried 
out for 36 to 72 hours, at which time the catheter is removed and spontaneous 
voiding usually occurs. The vagina is packed with a 2-inch iodoform gauze 
strip for approximation of tissues and hemostasis at the termination of the opera- 
tion. This pack is removed 24 hours after operation. The patient is ambulated 
24 hours after operation and is permitted to take fluids and food as tolerated 
by mouth. 

Residual urine remaining after voiding during the first few days following 
the removal of the catheter is combatted by catheterization at 6 to 8 hour in- 
tervals as needed and also following alternate voidings until less than 100 
e.c. of urine is obtained. Antimicrobial therapy is continued throughout the 
postoperative period while the Foley catheter is in the bladder. Sulfonamides 
have been used most often but when urine eultures are obtained which demon- 
strate specific organisms and their sensitivities, the medication is changed to 
the one indicated by the bacterial sensitivity tests. 


Results 


The degree of urinary stress incontinence is arbitrarily graded as follows 
in order to make more pertinent the statistics offered: 


Grade I. Urinary stress incontinence only with severe cough, sneeze, 
ete.; viz. mild. 

Grade II. Urinary stress incontinence with moderate cough, sneeze, laugh; 
viz. moderate. 

Grade III. Urinary stress incontinence with slight cough, sneeze, laugh, 
walking up stairs, or lifting; viz. moderate. 

Grade IV. Urinary stress incontinence with mild stimuli; viz. severe, 
almost constant. 


It must be mentioned that perineal exercises such as those described by 
Kegel'* had been used for varying periods of time by most of the 100 patients 
(not less than one month) without significant amelioration of the symptoms. 


All results are based upon evaluation not less than 6 months after opera- 
tion. Table I reviews the statistical results in the 100 patients treated for 
urinary stress incontinence by the described procedure over the past 8 years. 
The surgical attempt was primary in 79 of the cases. The degree of urinary 
stress incontinence was Grade II or higher in 76 per cent of this group. Resolu- 
tion of the incontinence was achieved in 97 per cent (77/79) of this group. 


TABLE I. RESULTS OF .REPAIR AND NUMBER OF VAGINAL OPERATIONS PRECEDING UTERINE 
LIGAMENT INTERPOSITION OPERATION FOR URINARY STRESS INCONTINENCE (100 CASES) 


NO. OF PREVIOUS DEGREE OF STRESS 
REPARATIVE INCONTINENCE RESULTS 
NO. OF SUBJECTS ATTEMPTS POOR | FAIR GOOD 
79 0 19 43 14 3 1 ] 77 
15 1 1 11 2 1 0 l 14 
6 2 0 3 3 0 0 1 5 
Total (%) 1 3 96 


There were 15 subjects in whom one previous attempt at repair had been 
made and all but one of this group showed stress incontinence of Grade II or 
higher. A good result was obtained in all but one case. Of 6 subjects with 
two previous surgical attempts to correct urinary stress incontinence, all but one 
were cured. 
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The miscellaneous diagnoses and indications for vaginal hysterectomy in 
the 100 subjects with urinary stress incontinence are shown in Table II. These 
require little comment except that several separate conditions were present in 
most eases and this table shows only the relative frequency of the various diag- 
noses in this group of 100 women with the common denominator of urinary 
stress incontinence. 


TABLE II. DIAGNOSIS IN ADDITION TO URINARY STRESS INCONTINENCE (100 CaAsEs) 


NO. OF CASES 


Major Diagnosis.— 


Uterine descensus 58 
Vaginal descensus 93 
Uterine myomas 28 
Uterine adenomyosis 6 
Menorrhagia 7 
Endometrial and cervical polyps 9 


Additional Diagnoses.— 
Pyosalpinx 

Adenocarcinoma of endometrium 
Carcinoma in situ of cervix 
Perineovaginal fistula 
Diabetes mellitus 

Urethral caruncle 

Serous cystadenoma of ovary 
Chronic inversion of uterus 
Metastatie cancer of breast 
Anal fistula 

Inguinal hernia 

Krukenberg tumor of ovary 


The postoperative complications (Table III) show a 10 per cent incidence 
of cystitis, but in no case was this not amenable to treatment. Urine cultures 
were obtained routinely following operation, and where plate counts showed 
more than 500 to 1,000 colonies per plate, sensitivity to antibiotics was deter- 
mined for definite therapy. The longest hospitalization period in this group 
was 15 days; the majority of the patients were discharged on the ninth day after 
operation. 


TABLE III. POSTOPERATIVE COMPLICATIONS FOLLOWING UTERINE LIGAMENT INTERPOSITION 
FOR URINARY STRESS INCONTINENCE (100 CASES) 


COMPLICATION NO. OF CASES 


Cystitis 10 
Pelvic cellulitis 3 
Thrombophlebitis 2 
Other 0 
Mortality 0 
Morbidity 15% 


Both patients with postoperative thrombophlebitis were successfully treated 
with anticoagulants. It is felt that this serious complication of surgery was 
decreased by the placing of full-length elastic stockings on the patients before 
operation, which were worn for three weeks. In addition, early ambulation 
was a factor in reducing the frequency of this disorder. There were no deaths 
in this series of 100 operations. The total morbidity as usually defined was 
15 per cent. 
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Summary 


Urinary stress incontinence as an added complaint in 100 subjects with 
other indications for vaginal hysterectomy was treated by a vaginal surgical 
procedure. The uterine ligaments were used for interposition to support the 
urethra and bladder. Evaluation 6 months after operation showed good urinary 
stress continence in 96 per cent of the cases. Complications were few, and there 
were no deaths. The surgical procedure is described. 

This procedure is recommended for the repair of urinary stress incontinence 
when vaginal hysterectomy is also indicated. 
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BARTHOLIN CYSTECTOMY: PARAFFIN TECHNIQUE 


RosBert M. Rucu, M.D., MeEmpuis, TENN., AND 
Everett M. Crayton, Jr., M.D., NASHVILLE, TENN. 


(From the Department of Obstetrics and Gynecology, University of Tennessee School of Medi- 
cine and the Department of Obstetrics and Gynecology, Vanderbilt University) 


HE excision of persistent Bartholin cysts often presents surgical problems 

doubling or tripling the anticipated operative time. This is caused not 
only by the difficulty of controlling bleeding but also by inadvertent rupture 
of the cyst, resulting in increased technical difficulties in its excision. The 
latter also increases the frequency of incomplete removal and eventual recur- 
rence. The cyst is a distention of the Bartholin duct, obstructed at the ostium 
and filled with fluid by continued function of the gland. Any portion of the 
duct or cyst wall left in contact with the gland may be the site of a recurrence. 
Only excision of the gland as well as of the cyst wall, therefore, completely 
removes the possibility of this potential trouble. 

The Bartholin gland lies in the deep perineal compartment between the 
deep and superficial fascia of the urogenital diaphragm and immediately pos- 
terior to the vestibular bulbs. The duct, however, courses through the rather 
loose connective tissue of the superficial compartment. Cystic enlargement of 
the duct tends to bulge, therefore, toward the lesser resistance of this super- 
ficial tissue. The bulbocavernosus muscle, which ordinarily overlies the gland, 
is somewhat deflected by this enlargement. The cyst wall is thin and easily 
ruptured. Its thickness seems to bear no relationship to the size of the cyst, 
and it ruptures almost as easily when the cyst is not markedly distended. The 
loose connective tissue immediately surrounding the cyst is transformed into 
sear tissue by repeated acute infections, especially after rupture of an abscess. 
Surgical drainage produces searring, but not as much as spontaneous rupture. 
Excision is rendered more difficult by such sear tissue. 

The difficulties encountered in routine excision have led to technical varia- 
tions. One of the earliest methods was the injection of a sclerosing agent to 
obliterate the cyst, eliminating further need for surgery.® Curtis,? in view 
of the almost inevitable rupture, suggested opening the cyst and dissecting out 
the wall. Schauffler’ also recommended opening the cyst but used spiral co- 
agulation of the entire wall with electric cautery. Healing was then en- 
couraged from the base by packing. 

Recently, methods have been directed toward revival of gland function 
through the formation of a new ostium for the duct. The Bartholin gland con- 
Stantly secretes a viscid cloudy liquid released periodically from the ostium 
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of the duct in amounts necessary to maintain the moisture of the vulva. Ade- 
quate preliminaries to coitus cause an increase in the output; this serves as 
both a timing device and lubricant. Bilateral Bartholin gland removal usu- 
ally causes dryness and dyspareunia, necessitating the use of emollients, none 
of which have proved to be as efficient as that provided by Nature. 

In an attempt to form a new ostium Davies* recommended incision of the 
eyst close to the hymen and packing with iodoform gauze. Repacking bi- 
weekly for 3 weeks was then advised in an effort to maintain a permanent 
opening. Krieger® used a Foley catheter instead of packing, blowing up the 
balloon in the distended duct and preventing retraction by attaching a safety 
pin to the outer end which was cut off close to the skin. The catheter re- 
mained in place 2 to 4 weeks. Jacobson,* as an alternate method, has sug- 
gested marsupialization by suturing the cut edge of the sac to the edge of the 
labial incision. Regardless of technique, however, the newly formed ostium 
seems to become obstructed more easily and still leads to recurrences. 

Bilateral cysts of the Bartholin glands or involvement of the second side 
after previous excision of the first are rather infrequent. Also, a single Bar- 
tholin gland is adequate for a complete functional result. Therefore, complete 
excision of both the gland and cyst of the involved side, leaving a normal gland 
on the remaining side, would probably be preferable to attempts at restoring 
the function of the gland. If, on the other hand, one gland had already been 
removed or bilateral involvement occurred, the latter procedure would be 
wiser. 


Method 


After replacement of the fluid content of the cyst with liquid paraffin, a 
brief wait will give a solid tumor which may be dissected out with comparative 
ease. Then, by the use of considerable blunt dissection, blood vessels may be 
located and ligated before cutting, eliminating most of the routine blood loss. 
The gland itself can usually be identified in the less bloody field as pearly gray 
nodular tissue somewhat spread out on the deep surface of the cyst. Such a 
paraffin technique was described by Taubles* in 1927 and later by Auster’ in 
in 1933. Whitacre’ is responsible for its recent revival. 

This technique has been used by us on 40 patients. Paraffin for embedding 
tissue in the pathology laboratory was employed, since it has a low melting 
point of 50° C. Melting and sterilization of the paraffin were accomplished by 
autoclaving. A time interval was allowed for it to cool somewhat before its 
injection, since the high temperature immediately after autoclaving requires 
too long a wait for its solidification with the patient under an anesthetic. 
Keeping the pan containing the paraffin in a hot water bath by the operating 
table insures a good workable temperature. 

A 15 or 16 gauge needle and several Luer-Lok syringes should be pre- 
heated to prevent untimely solidification of the paraffin. The surgeon may be 
more comfortable in the first part of the procedure wearing two sets of gloves 
or cotton gloves under surgical gloves. The contents of the cyst are then 
aspirated through a site near the hymen with the use of the hot needle. If 
the contents are too thick for complete aspiration, warm saline may be injected 
and withdrawn. One must be careful not to allow the tip of the needle to 
penetrate the opposite wall of the cyst as it collapses, yet the tip must be 
moved around to break up small loculations. With the needle still carefully 
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held in place, liquid paraffin is then injected, with steady gentle pressure to 
redistend the cyst. More paraffin is required than the measured amount of 
fluid aspirated. The needle must be held in place to prevent leakage until 
the solidification of the paraffin. Ether poured over the needle and distended 
eyst will speed up this process; care must be taken, however, to prevent ether 
burns of the skin. 

A skin incision should be made which does not include the needle site, 
since this leads to a weakened area of the cyst wall which may allow the 
paraffin to rupture through during the dissection. If care is used with the 
original incision to dissect down to the correct layer, pressure on the vaginal 
side of the “tumor” may cause most of the cyst to “pop out” of the incision 
with very little dissection. Indeed, the key to an easier dissection is constant 
pressure from below outward on the posterior wall of the “tumor” during 
dissection. If the wall is accidentally penetrated during the procedure, the 
eyst will now not collapse. 

The main blood supply seems to enter directly into the gland itself, so 
that recognition of the latter makes ligation of the major blood vessels easier. 
Because of the decreased bleeding and tissue exudation, closure without drain- 
age may be carried out. The operating time was found to vary from 15 to 
30 minutes, largely depending on the size of the defect to be closed. Dry heat 
with a perineal lamp seems to be the most important single postoperative aid. 
Comparatively little postoperative edema has been present. 


Results 


Of the 40 patients, only 22 have had adequate follow-up, but most of these 
have now been followed for 4 years or more. There has been no recurrence in 
this group. It is interesting that, in 17 of the 22, excision of gland tissue was 
confirmed microscopically. Unfortunately, it cannot be determined whether 
no gland tissue was removed in the remainder or whether no microscopic sec- 
tions were cut through any gland tissue. In at least 2 of these 5 a mention 
was made in the operative note that tissue resembling gland was seen on the 
posterior side of the cyst as it was removed. Although it is true that with 
very large cysts the gland is less easily identified grossly, a 10.0 em. cyst, 
representing the largest removed in this series, had gross and microscopic evi- 
dence of accompanying gland tissue. 

Fourteen of the 22 patients had had previous acute episodes with the 
sartholin gland, requiring some form of treatment, and 9 had had three or 
more episodes of either spontaneous rupture or surgical drainage. Only 3 had 
asymptomatic cysts at the time of excision. One patient required an incision 
and drainage 2 weeks before Bartholin cystectomy and 4 patients were placed 
on antibiotics preoperatively for from 2 to 4 days because of some evidence of 
acute infection. One of these cysts drained spontaneously but enough fluid 
remained to follow up with the paraffin technique. Only one of these 5 pa- 
tients had postoperative fever which on one day reached 100° F. 

A routine smear and culture of the aspirated fluid were obtained and in 
no case was a positive gonococcus smear or culture obtained. Hemolytic 
staphylococcus was cultured in 6 cases and colon bacillus in 3. In 8 eases 
Bartholinitis was diagnosed microscopically, yet in 3 of these completely clear 
fluid was aspirated and in 5 the cultures were negative despite the absence of 
any preoperative antibiotic therapy. Only 4 patients had any postoperative 
fever and in none of these was it enough to be considered true surgical mor- 
bidity. The average hospital stay was slightly over 4 days and most patients 
were discharged on the second postoperative day. 
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One small postoperative hematoma occurred which required no special 
procedure. One additional operation was attempted in which the cyst was less 
than 2 em. in diameter. Following aspiration the needle was dislodged and 
for this reason no paraffin was injected. Probably no cyst of this size needs 
removal and, indeed, the paraffin technique would usually not be successful 
beeause of this difficulty. 


Summary 


The revived technique for Bartholin cystectomy involving the injection of 
liquid paraffin to allow dissection of the solidified mass has been used in 40 
patients. Only 22 of these could be successfully followed. No recurrence has 
been noted. 
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THE LYMPHOCYST: A COMPLICATION OF PELVIC LYMPH 
NODE DISSECTIONS 


Mary JANE Gray, M.D., ALBerT A. PLENTL, M.D., AND 
Howarp C. Taytor, Jr., M.D., NEw York, N. Y. 


(From the Department of Obstetrics and Gynecology, College of Physicians and Surgeons, 
Columbia University, the Sloane Hospital for Women, and the Francis Delafield Hospital) 


IE development of retroperitoneal cysts in the region of the iliae vessels, a 

troublesome complication of pelvic lymphadenectomies, has thus far not been 
reported in the American literature. The Japanese literature contains several 
references to this complication following radical hysterectomies with extirpation 
of all accessible lymph channels and nodes. The first report specifically dealing 
with this subject is that of Kobayashi.t. Mori? recently reviewed the problem 
in an attempt to elucidate its etiology and used the term ‘‘lymphocyst’’ to des- 
ignate the pathologie accumulation of fluid in the region of the great vessels of 
the pelvis. 


Since 1952, 55 pelvie lymphadenectomies have been performed at the Sloane 


Hospital for Women and the Francis Delafield Hospital in patients previously 
treated by radium and external radiotherapy for carcinoma of the cervix. The 
diagnosis of lymphoeyst has been made 9 times; 8 times on the basis of clineal 
findings and once at autopsy. The ease histories of these 9 patients are sum- 
marized briefly below : 


CasE 1.—I. P. was a 35-year-old Negro woman who had received 6,000 mg. hr. of 
radium and 3,200 r tumor dose external radiotherapy (250 kv. machine) for a Stage I 
carcinoma of the cervix in August, 1953. Her immediate postoperative course was uneventful 
and 3 months later an extraperitoneal pelvic lymph node dissection was performed in two 
stages. She was readmitted after 3 months because of right lower quadrant pain and a 
temperature of 103° F. A large cystic mass was palpable on the right pelvic wall which 
extended into the inguinal region. Treatment consisted of antibiotics and there was gradual 
resolution of the abscess after spontaneous drainage. 


CasE 2.—E. 8. was a 42-year-old white woman who had been treated for a carcinoma 
of the cervix, Stage I, in October, 1953. She had received 6,000 mg. hr. of radium followed 
by 3,500 r tumor dose external therapy given with a 250 kv. machine. Three months later a 
bilateral extraperitoneal lymph node dissection was performed. Six weeks after the operation 
a retroperitoneal hematoma was incised and drained. One month later she was again admitted 
because of flank pain; 1,400 ¢.c. of clear yellow fluid was drained from a cyst on the left 
pelvic wall by means of a polyethylene catheter which was left in place for one week. Bacterial 
cultures of this fluid were negative. One month after this she was admitted once more be- 
cause of pain and a large mass was again palpable on the left pelvic wall. A spiking tem- 
perature course did not respond to antibiotic therapy. An obviously infected retroperitoneal 
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cyst was opened, drained, and packed. Temporary improvement was followed by the develop- 
ment of a similarly infected cyst on the right which was treated in the same way. The 
drained spaces gradually healed by granulation, but the patient was left with bilateral 
hernias. 


Case 3.—M. B. was a 38-year-old Negro woman with a Stage I lesion who received 
6,200 mg. hr. of radium and 4,100 r tumor dose with a 250 kv. machine followed 3 months 
later by a bilateral extraperitoneal lymph node dissection. She had no complaints other than 
leg edema for the first 6 months after operation. The left inguinal incision then began to 
drain spontaneously. A large retroperitoneal abscess was incised, drained, and packed. The 
abscess cavity was eventually found to communicate with bladder and bowel. She has evi- 
dence of severe radiation damage to these structures as well as to skin and to date it has 
not been possible to close these fistulas. 


Case 4.—T. H. was a 65-year-old Negro woman who was treated for a Stage I 
carcinoma of the cervix with 6,000 mg. hr. of radium followed by 3,600 r tumor dose by means 
of a 250 kv. machine. A bilateral extraperitoneal lymph node dissection was followed by an 
uneventful postoperative course. Six weeks later she was admitted in extremis. The clinical 
impression was pulmonary embolus. At autopsy the patient was found to have massive 
bilateral retroperitoneal collections of serous fluid compressing and displacing the pelvic 
veins. There were recent and organizing pulmonary emboli secondary to thrombosis of the 
pelvic veins. 


CasE 5.—A. M., a 62-year-old Negro woman, received 5,800 mg. hr. of radium and 5,000 
r tumor dose external radiotherapy on the 2 Mev. machine as treatment of a Stage I cancer 
of the cervical stump. A bilateral extraperitoneal node dissection was performed on March 
22, 1955, and the immediate postoperative course was uneventful. Three months later she 
was noted to have leg edema and a soft globular mass arising from the pelvis and extending 
to the level of the umbilicus. At exploratory operation, she was found to have bilateral 


retroperitoneal cysts, the left containing approximately 250 c¢.c., the right 30 ¢.c. These 
were drained and never again detected clinically. 


CasE 6.—M. M. was a 51-year-old white woman who was treated for a minimally in- 
vasive cervical lesion with 7,000 mg. hr. of radium and 5,000 r tumor dose external therapy 
given with the 2 Mev. machine. Two months after completion of radiotherapy, a transperi- 
toneal pelvic lymph node dissection was performed. One month later she noted the onset of 
progressive left lower quadrant pain and swelling of the left leg. Two months after the 
operation a fluctuant mass was palpated superior to the left inguinal ligament. This was 
incised and drained of 750 ¢.c. of serous fluid. Three months later she developed edema of 
the right leg and a palpable mass above the right inguinal ligament. This gradually dis- 
appeared and, although she has had further complications attributable to radiation, she has 
had no further symptoms due to the lymphocysts. 


CasE 7.—R. D., a 43-year-old white woman, was treated for a Stage IT carcinoma of the 
cervix with 6,000 mg. hr. of radium and 5,000 r tumor dose with the 2 Mev. machine. Six 
weeks later a transperitoneal node dissection was performed. She had no immediate post- 
operative complications, but was readmitted because of homologous serum jaundice. An 
incidental finding during this admission was a 10 cm. mass on the left pelvic wall. At no 
time did she have symptoms attributed to this. During her subsequent course she developed 
moderately severe radiation cystitis. 


CasE 8.—E. B., a 48-year-old Negro woman, received 6,000 mg. hr. of radium and 
5,200 r tumor dose on the 2 Mev. machine as treatment for a Stage I carcinoma of the cervix. 
Two months later the patient underwent an uneventful transperitoneal lymph node dissection. 
On the fifteenth postoperative day she began to complain of right lower quadrant pain and 
on the thirtieth postoperative day she was found to have bilateral hydronephrosis. This 
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Number 


was attributed to questionably palpable lymphocysts. She then developed severe pyelonephritis 
and eventually required bilateral nephrostomies. She also developed radiation injuries of 


bladder and bowel and whether the lymphocysts were actually the cause of the hydronephrosis 
is not clear. 


Case 9.—D. C., a 51-year-old white woman, was treated for a Stage I carcinoma of the 
cervix with 7,000 mg. hr. of radium and 5,000 r tumor dose external therapy with the 2 Mev. 
machine. Two weeks after a transperitoneal node dissection she developed pain in the right 
hip and 3 weeks after operation was found to have a 10 cm. cystic mass on the wall of the 
right pelvis. This slowly resolved during the course of the next 3 months. 


Comment 


Mori’s investigations on the development of lymphocysts after the 
Okabayashi operation included 68 patients with this complication. He reported 
an average incidence of 48.5 per cent which seemed to depend upon several 
factors. As the operation became more and more radical, the incidence in- 
ereased from 30 to 65 per cent. A correlation was found to exist between the 
incidence of cyst formation and the total number of nodes obtained. A second 
factor of significance might have been the radiation received by some of the 
patients but, because of an insufficient number of irradiated patients in his 
series, Mori was unable to establish a causal relationship. 

In the present series the average number of nodes removed from patients 
who developed lymphocysts was slightly higher than the number removed from 
those who did not, but the difference was statistically not significant. The in- 
fluence of radiation is obscure because of the lack of a control series. All pa- 
tients in the present series received maximal radiation, a fact confirmed by the 
occurrence of radiation injuries in 4 of the 9 who developed cysts. 

When it was noted that this complication occurred with alarming frequency, 
the operative technique of extraperitoneal dissection patterned after that of 
Natianson® was thought to be responsible. The transperitoneal approach as 
described by Taussig* was tried with the hope that it would lead to fewer com- 
plications. Five of 43 patients operated upon by the extraperitoneal approach 
and 4 of 12 operated upon by the transperitoneal technique eventually developed 
lymphoeysts. Routine drainage of the incisions not only failed to improve the 
results, but raised the incidence from 12.5 to 28.5 per cent. 

The immediate postoperative courses of the 9 patients whose ease histories 
have been presented were, in general, unremarkable. The cysts developed grad- 
ually over a period of one to 6 months after operation. On the basis of Mori’s 
analysis, few, if any, of the patients who developed this complication after 
radical hysterectomy suffered serious injury or inconvenience. In contrast, the 
lymphoeysts which developed as a result of extraperitoneal or transperitoneal 
lymphadenectomy after primary radiotherapy were responsible for the death of 
one patient and for at least one additional operation in 6 of the patients in this 
series. In only 3 of the 9 patients were the cysts asymptomatic, and in one of 
these the cysts were found at autopsy. Since it is likely that several others 
escaped detection during routine follow-up examinations, the true incidence of 
this postoperative complication was probably higher than the observed rate of 9 
in 55. 
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The inability to prevent the formation of lymphocysts under these conditions 
has made it advisable to abandon pelvic lymphadenectomy as a routine procedure 
after radiotherapy for carcinoma of the cervix. 


Summary 


Nine of 55 patients with carcinoma of the cervix who were treated with 
pelvic lymphadenectomy 3 months after full radium and external radiotherapy 
developed retroperitoneal collections of fluid one to 6 months after operation. 
These lymphocysts were responsible for a large proportion of the morbidity and 
mortality resulting from this operation and constitute one of the major reasons 
for abandoning this procedure. 
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FEMORAL NERVE COMPLICATIONS AFTER PELVIC SURGERY* 


A Report of Six Cases 


N. WILLiAM WINKELMAN, Jr., M.D., PHILADELPHIA, PA. 


(From Sidney Hillman Medical Center, Albert Einstein Medical Center, the Philadelphia 
General Hospital) 


HIE purpose of this paper is to report 6 cases of femoral or anterior crural 
nerve injury observed following abdominal hysterectomy. These eases, es- 
sentially identical, form an entity rarely mentioned in the medical literature. 


The three nerves most commonly injured during anesthesia are the radial 
nerve, the common peroneal nerve, and the ulnar nerve, the mechanism being 
direct pressure on a nerve trunk at a point where it lies on a bony prominence. 
Nerve injury has been observed as secondary to infection, to various unknown 
toxic factors, and to anesthesia, both general and spinal. The cases to be 
presented below do not seem to fall into any of these groups. 


CasE 1.—Mrs. G. 8., aged 47 years, with menorrhagia, was operated upon with the diag- 
nosis of multiple myomas. A total abdominal hysterectomy was performed under nitrous 
oxide-ether anesthesia at the Albert Einstein Medical Center, Northern Division, on Feb. 27, 
1953. The left tube and ovary were left in situ. The right tube and appendix had been 
previously removed. The final diagnosis was left intraligamentous myomas. The operative 
procedure was uncomplicated. When the patient became conscious, she was aware of some 
pain and difficulty with the right leg, which she found she could not move from the bed. 
When she attempted to stand, she found that the leg ‘‘ gave way.’’ 

Neurological examination showed almost complete loss of the motor and sensory func- 
tions of the right femoral nerve. Flexion of the thigh on the hip was impaired, extension at 
the knee was totally lost, and there was no patellar reflex. Also absent were pain and touch 
sensation on the anteromedial aspect of the thigh and the medial aspect of the leg. 

For 6 months after discharge from the hospital, the patient received 1,000 meg. of 
vitamin B,, and large doses of thiamine chloride each day. Physiotherapy in the form of 
active and passive exercises, electric stimulation, and heat was also administered. The pa- 
tient is now able to walk with an almost imperceptible limp. The sensory signs have prac- 
tically disappeared and motor strength is about 90 per cent of normal. 


CasE 2.—Mrs., 8S. K., aged 38 years, was first seen because of severe abdominal pains. 
She was admitted to the Albert Einstein Medical Center, Southern Division, and an operative 
procedure was performed on Dec. 9, 1952. The operative note read, ‘‘To the left of the 
uterus was an indurated mass representing a left pyosalpinx and perioophoritis. To the 
right was a sausage-shaped mass approximately 2 inches by 7 inches which dipped into the 
posterior cul-de-sac.’’ A complete hysterectomy and bilateral salpingo-oophorectomy were 
performed. 


*Presented at a meeting of the Philadelphia Neurological Society, Feb. 4, 1955. 
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When the patient recovered from nitrous oxide-ether anesthesia, she had pain in the 
right leg with numbness on the anterior right thigh and the medial aspect of the leg. When 
she tried to stand up, the right leg folded under her. There was little motor strength in the 
right quadriceps and the patellar reflex was absent. Pain and touch sensation were absent 
along the distribution of the femoral nerve. For 4 months physiotherapy was given and the 
patient has made almost a complete recovery. 


CasE 3.—Mrs. M. C., aged 26 years, was admitted to the Philadelphia General Hospital 
on June 29, 1953, for an exploratory laparotomy because of unexplained abdominal pain. 
A right ovarian cyst was removed and an appendectomy was performed under nitrous oxide- 
ether anesthesia. On awakening, the patient noted tingling and numbness with drawing 
sensations in the left leg and especially in the anterior thigh. She was unable to move the 
extremity. A myelogram proved to be negative. Neurological examination disclosed almost 
complete paralysis of the anterior femoral nerve. One week after the operation, improvement 
started, sensory before motor, and, when the patient was last seen, 2 months later, there 
were still sensory and motor residuals. There were slight pins-and-needles sensation and 
tingling. She could walk well, but when she was tired the left knee buckled. 


CASE 4.—Miss A. R., aged 42 years, was admitted June 17, 1953, to the Philadelphia 
General Hospital because of uterine bleeding. A diagnosis of multiple fibroids was made. 
An abdominal total hysterectomy was performed under nitrous oxide-ether anesthesia. The 
operative procedure was without complication. When the patient recovered from the anes- 
thesia, she complained of pain and a ‘‘funny’’ feeling in the right leg. Examination dis- 
closed abscence of the patellar reflex, almost total loss of quadriceps function, and the typical 
sensory findings of femoral nerve injury. Improvement started after a week and in 4 
months there was but slight residual defect. 


CASE 5.—Miss C. H., a 36-year-old Negro woman with multiple large fibroids, under- 
went a total hysterectomy at the Albert Einstein Medical Center, Northern Division, on May 
20, 1956, under nitrous oxide-ether anesthesia. Immediately after recovering consciousness, she 
was aware that she could not raise the left leg from the bed. The next day, when she at- 
tempted to stand, the left leg gave way at the knee. Subjectively, she had a sensation of 
numbness and tingling in the medial aspect of the left thigh and left leg. Examination 
three days after operation showed almost complete loss of flexion of the thigh on the hip 
and of the leg at the knee. The patellar reflex was totally absent and there was marked 
decrease in pain and touch sensation along the sensory distribution of the femoral nerve. 
Improvement started after the third day. This patient was first observed as this paper 
was being completed and at the fifth day she already showed remarkable improvement. 


Case 6.—Mrs. E. R., a 32-year-old Negro woman, was seen at the Sidney Hillman 
Medical Center and underwent a total hysterectomy on June 3, 1957, because of fibroids and 
an ovarian cyst on the right side. Following the operation, there was weakness of the left 
leg and, when she got out of bed, the left leg gave way when body weight was put on it. 
There was a marked limp, and the patellar reflex was lost. There was diminution of pain and 
touch sensation in the cutaneous distribution of the femoral nerve. 

Improvement began almost immediately. Two months later, there remained only the 
slightest limp and the patellar reflex was diminished when compared to the right. At the 
time of this writing, 5 months later, there are no residual signs or symptoms. 


Comment 


In each case the femoral nerve alone was involved; the degree of in- 
volvement was extensive for both motor and sensory functions, though more 
marked for the former than the latter; and although the motor impairment 
was practically complete, there was later a remarkable return of function. 
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The femoral or anterior crural nerve, the largest branch of the lumbar 
plexus, arises from the dorsal divisions of the second, third, and fourth lumbar 
nerves in the substance of the psoas muscle. In its early course, the nerve 
descends through the fibers of the psoas, emerging from the muscle at the 
lower part of its lateral border. It then passes down on the surface of the mus- 
cle between it and the iliacus behind the iliac fascia over the rim of the true pel- 
vis. It is at this point that the nerve is especially vulnerable to pressure. 


After giving off a branch to the iliopsoas, the nerve passes downward to 
the inguinal ligament, beneath which it passes lateral to the femoral artery. 
Just below the ligament, it divides into muscular and cutaneous branches. 
The former supplies the four parts of the quadriceps femoris. The cutaneous 
branches supply the skin on the anterior surface of the thigh and the medial 
surface of the leg and foot. 

Intrapelvie injury to the femoral nerve produces dysfunction of the nerve 
distal to the point of damage. This usually results in the syndrome of flexion 
motor weakness of the hip and marked loss, even to absence, of strength in 
extension of the leg at the knee, with absent patellar reflex and sensory loss 
on the medial and anterior aspects of the thigh and the medial aspect of the 
leg and foot. It has been suggested that all nerves are more susceptible to 
injury when they are under the influence of general anesthesia. 

Lesions of the femoral nerve are comparatively infrequent, although femo- 
ral neuropathy has been reported in association with war injuries, diabetes, 
typhoid, syphilis, tuberculosis, gout, alcoholism, and appendicitis. Although I 
ean find nothing recent in the neurological literature on involvement of the 
femoral nerve after pelvie surgery, there have been 84 cases of femoral nerve 
palsy of a mild form and running a short course following childbirth. The 
general consensus as to the cause in these cases was that mechanical factors 
played a minor role in comparison to ‘‘toxic’’ or ‘‘infective’’ factors. Frac- 
ture of the pelvis, reduction of a congenital dislocation of the hip, and intra- 
abdominal abscesses are other rare causes. Paralysis of the femoral nerve fol- 
lowing delivery with the use of anesthesia has been described by Carey.’ More 
recently, Adler and associates? summarized the literature and reported similar 
cases. 

Conclusions 


Some authors believe that the femoral nerve is damaged during deliv- 
ery in the lithotomy position because of strong flexion of the thighs on the ab- 
domen with abduction and outward rotation. It is assumed that this position 
‘auses pressure on the nerve by the inguinal ligament or by the iliopsoas muscle. 
I think, however, that the six cases presented in addition to obstetrical cases 
quoted from the literature in which symptoms made their appearance prior to 
delivery, indicate that the nerve may be damaged by intrapelvic pressure. In 
the obstetrical cases the damage is done by the descending fetal head and in the 
surgical cases by pressure during the operative procedure by the retractors 
and packing on a femoral nerve in a possibly anomalous position. 
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PROCIDENTIA WITH VESICAL CALCULI 


RicHarp M. Mann, M.D., Josepu A. Hepp, M.D., 
PITTSBURGH, Pa. 


(From the Department of Gynecology, University of Pittsburgh School of Medicine) 


ROCIDENTIA associated with vesical caleuli was present in 2 cases ad- 
mitted to the Elizabeth Steel Magee Hospital within a 6 month period. 


CasE 1.—E. S., History No. 123495, was 62 years old, white, a widow, gravida ii, ad- 
mitted on Jan. 31, 1955, with the complaint of a ‘‘dropped uterus.’’ There were symptoms 
of prolapse of 5 years’ duration, during which period the patient passed 9 urinary calculi. 

Pelvic examination disclosed procidentia with a large cystocele, large rectocele, and 
enterocele. The entire vaginal mucosa was extremely brawny, thickened, edematous, in- 
durated, and had a leatherlike appearance. A mass extending out from the vagina con- 
sisted of uterus, rectum, and bladder. The mass measured 654 inches from the symphysis 
pubis to the cervix. The circumference was 13% inches. 

With difficulty the mass was reduced into the vagina, after which the bladder was 
catheterized and the urine was found to contain blood. The tip of the glass catheter en- 
countered a firm, hard object, thought to be a stone. 

An intravenous pyelogram showed a moderate degree of pyelonephritis and ureteritis 
(Fig. 1). The findings indicated a distal bilateral ureteral obstruction with prolapse of the 
bladder and numerous opaque calculi. Cystoscopic examination confirmed the presence of 
stones. 

Under spinal anesthesia a suprapubic cystolithotomy was performed and twenty faceted 
yellowish-brown calculi were removed. The total weight of these stones was 260 grams. 
The largest stone measured 32 by 30 by 28 mm., the smallest 12 by 10 by 9 mm. Twelve 
days later, under general anesthesia the following operation was performed: vaginal hys- 
terectomy, right salpingo-oophorectomy, plication of the urethra, anterior colporrhaphy, re- 
pair of enterocele and Dannreuther repair of rectocele, perineorrhaphy, and colpectomy. The 
postoperative course was complicated by pyelocystitis which responded to Chloromycetin. 

Patient was seen periodically in the office after leaving the hospital. Results were 
excellent as regards support and bladder control. She was last examined twenty-six months 
after operation. 


CasE 2.—M. S8S., History No. 125489, was a 71-year-old white widow, gravida iv, admitted 
with the complaint of uterine prolapse. This had been present since the birth of her youngest 
child 23 years before. 

Pelvic examination disclosed procidentia with large cystocele, rectocele, and enterocele. 
Multiple stones were felt through the anterior vaginal wall. The mass was reduced with 
difficulty and the vagina packed with gauze impregnated with dienestrol cream. The patient 
was placed on a high-vitamin, high-calorie diet. 

An intravenous pyelogram showed that both kidneys and ureters were normal. Multiple 
calculi were present in the bladder (Fig. 2). Cystoscopic examination confirmed the presence 
of stones and the bladder mucosa appeared normal. 

When a suprapubic cystolithotomy was performed 13 multifaceted brown stones were 
removed which weighed 105 grams. The largest stone measured 45 by 25 by 20 mm., the 
smallest 20 by 20 by 20 mm. 
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Subsequently under spinal anesthesia, the following operative procedure was performed: 
vaginal hysterectomy, anterior colporrhaphy, plication of the urethra, repair of enterocele 
and rectocele, and colpocleisis. The postoperative course was uneventful and the patient was 
discharged in 9 days. She refused to return for a postoperative checkup and it was learned 
that she died at home 7 months later of coronary occlusion. 


Comment 


There have been numerous theories advanced regarding the etiological fac- 
tors productive of urinary caleuli. Among these have been: climate, heredity, 
racial proclivity, dietary deficiencies, and endocrine disturbances. As accessory 
factors, concentration of urine, urinary retention, and infection are mentioned. 
Any condition which causes retention so that residual urine is constantly present 
will favor the precipitation of salts with a tendency toward subsequent calculus 
formation. 


Fig. 1. Fig. 2. 


Fig. 1—E. 8S., aged 62 years. Vesical calculi. Note dilatation of both ureters. The 
uterus, the urinary bladder, and rectocele extend out beyond vaginal orifice. 


Fig. 2.—M. S., aged 71 years. Calculi in bladder with complete prolapse. 


If the bladder cannot be completely emptied at each micturition, small po- 
tential nuclei which have descended from the kidney and which would easily 
be evacuated by a normal bladder will be retained and may form vesieal stones. 
The nuclei are usually composed of uric acid, oxalate of lime and sodium and 
ammonium urates. If retained in the bladder, they may increase rapidly in 
size—phosphates, urates, uric acid deposits adhering. The influence of stasis 
is also shown by the relatively high incidence of stones in bladder. diverticula 
and the fairly frequent occurrence of urinary calculi in patients immobilized 
in bed for long periods because of traumatic injuries or disease. 
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The exact relation of infection to the formation of vesical calculus is un- 
determined. Stones are common in uninfected urine. It is definitely known 
that certain types of infection such as that produced by Bacillus proteus or 
Staphylococcus albus induce decomposition of alkalis, which have long been 
recognized as forming the composition of stones. Oddly enough, one of our 
patients had an acid reaction in the urine while the other patient had an alka- 
line reaction. 

Of interest, is the fact that vesical caleuli are much less common in women 
than in men. One would think that in the general population the frequency of 
urinary retention due to cystocele and prolapse would not be very different from 
that caused by prostatic hypertrophy. Everett! stated that calculus disease of 
the kidneys and ureters is found with about equal frequency in the two sexes, 
but vesical caleulus occurs with extreme rarity in the female. 

A eomplete urologic survey should be made in every case of procidentia, 
not only to rule out the presence of vesical caleuli but to evaluate the status 
of the urinary tract, especially the position of the ureters. If caleuli are found, 
they should be removed by means of a suprapubic cystolithotomy.* At a later 
date a second-stage procedure is performed to cure the procidentia. Vaginal 
hysterectomy with extensive plastic repair is the operation of choice.’ 


Summary 


Two eases of procidentia associated with vesical calculi have been presented. 
There were no foreign bodies in the bladder of either patient besides the stones. 
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WAVE FORMS OF THE ELECTROHYSTEROGRAM 
IN PREGNANCY AND LABOR* 


S. D. Larxs, Pu.D., AND K. Dascupta, M.B., D.G.O., M.R.C.O.G., 
Los ANGELEs, CALIF. 


(From the Department of Biophysics and the Department of Obstetrics and Gynecology, Uni- 
versity of California at Los Angeles) 


TUDIES of the bioelectrie activity of the human uterus in pregnancy and 
labor are beginning to bear fruit in the form of increased comprehension 
of uterine function. With the demonstration by this laboratory of a uterine 
electrical complex bearing a one-to-one relationship to the uterine contraction 


9 


of labor,’ ? new avenues of investigation have been opened. Observations of 
such phenomena as that of coupled beats, the contractio bigemina uteri, have 
been reported.’ The electrical activity of the uterus in pregnancy and its varied 
wave forms, including the rapid rise of activity toward the end of pregnancy, 
was presented previously.‘ 


In this communication our recent results with a single and multichannel 
recording system will be presented and their implications will be discussed. 


Material and Methods 


Fifty subjects in labor have been studied. Each subject was studied in a 
separate, single labor room, in maximally quiet and comfortable surroundings 
so as to minimize extraneous sounds and their possible effect on the mother. 
Every effort was made to explain the procedure in advance in order to reduce 
anxiety. Very little orientation and preparation were required in the eases 
which had been studied previously during the pregnancy. No attempt was 
made in this study to separate primiparas and multiparas. Maternal move- 
ments were minimized by careful explanation and, where good cooperation was 
secured, unbroken recording of several hours was possible. The electrodes and 
leads were practically weightless, so that no discomfort to the mother resulted 
from their application over the abdomen. 


*This research was supported by a grant-in-aid from the United States Public Health 
Service, RG-4462. 
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A six-channel Offner direct-current amplifier system was utilized for these 
measurements. The chopper amplifiers of this instrument convert the slowly 
varying uterine potentials into effectively higher frequency segments, which can 
be amplified by high-gain amplifiers. Synchronous choppers at the output end 
reconvert the signals into amplified replicas of the original input signal. Special 
input couplers provide balancing voltages which act to minimize input current, 
and also provide additional facilities such as calibration voltages and signal- 
reversing switches. 
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Fig. 5.—Left-side (upper tracing) and right-side (lower tracing) electrohysterograms. The 
timing tape shows that the sharp Ube deflection occurs at a later time on the left side. 


Bipolar recordings were made, for the most part, with the use of pairs of 
longitudinally arranged electrodes at 10 em. spacing over the upper portion 
of the uterus. Unipolar recording, with one exploring electrode on the ab- 
dominal wall over the uterine fundus and the other electrode on the thigh, was 
also in use. Solder electrodes 5 mm. in diameter have been used routinely. The 
general techniques of recording uterine activity have been deseribed elsewhere.” 2 
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Results 


Fig. 1 represents a typical example of an electrohysterographic tracing 
taken with bipolar electrodes. In it can be seen a two-channel simultaneous 
record of the electrical activity of the right (lower tracing) and left (upper 
tracing) sides of the uterus. These tracings were recorded in a normally de- 
veloping progressive labor. The onset, duration, and end of the patient’s pain 
sensation are shown by the arrows. Amplitude calibrations of 5 mv. appear 
on the figure. 

If attention is initially centered on one side, say the right side, it is ob- 
served that the pattern of the wave form was quite repetitive, although not 
perfectly so. Two frequency groups were present. One was the large amplitude 
wave form whose period is that of the uterine contraction, i.e., a slow event, 
measured in minutes. The second group consisted of higher frequency, smaller 
amplitude pulses which appeared relatively early in uterine systole with a 
portion of the fast electrical activity appearing before the evident contractile 
events, and before the subjective report of pain. The over-all wave was dom- 
inantly monophasic. 

The left-sided wave form (upper tracing) was equally repetitive, but the 
morphology or wave shape was different. In this case a diphasic wave with an 
initial spikelike rise was observed with a sudden reversal and change of phase, 
and finally a slow recovery. The faster high-frequency pulses were less evident. 

The time of onset of the high-frequency pulses, and also the time of onset 
of the sharp deflection which had been termed previously? the U,-U, interval, 
seemed to be earlier on the right side as compared to the left. The amplitude 
of the U,-U, deflection was greater in the left-sided wave forms. 

The first two events of Fig. 1 in magnified form are shown in Fig. 2, and 
the interesting differences between the right- and left-sided wave forms may be 
clearly seen. 

Fig. 3 illustrates a unipolar recording of the right-side wave forms of the 
electrohysterogram in another patient in labor. In this instance, unipolar re- 
cording was used, with an indifferent electrode on the thigh, and the exploring 
electrode on the right side of the uterine fundus. The general outline of the 
wave form was similar to that reported earlier, with the use of bipolar electrodes. 

Fig. 4 shows the wave forms of Fig. 1, now with timing tapes superimposed. 
The tapes have been placed in such a way that their leading edges coincide 
temporally with the onset of the U;. deflection on the right side of the uterus. 
It was observed that the left-side U;,. deflection occurred at a later time as com- 
pared to that on the right. Fig. 5 shows a pair of electric wave forms from an 
earlier time in the same patient of Fig. 1. The upper tracing was again from 
the left side, the lower tracing from the right side. The later onset of the left 
side U,-U, deflection was clearly seen. 


Comment 


Comment will be limited primarily to the excitation phase, which in our 
nomenclature would include the U,-U, and U,-U,. intervals and U,-Ua slope.’ 
Those portions of the electrohysterographie wave form in diastole, which include 
the often observed slow wave, can for the present be assumed to represent re- 
covery or repolarization phenomena. 


The repetitive character of the wave forms on each side is a rather strong 
argument for the existence of pacemaker areas. It is very difficult to imagine 
the existence of a relatively simple and symmetrical wave form arising on the 
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basis of a uterus which was contracting ‘‘in a mass.’’ Rather, such a wave 


form can be understood to be the correlate of a propagated wave arising in a 
definite focus. 

Similar evidence for the idea of a propagated wave is found in the earlier 
onset of the sharp U,-U, shift on the right side as compared to the left side, 
suggesting that the focus is on the right side. The time difference between the 
onset of the right side Up. deflection and that on the left is estimated to average 
7.5 seconds for the first five complexes of Fig. 1. This elapsed time may be 
taken as the time necessary for a wave to travel from a presumed focus on the 
right side to the left pair of electrodes. This value divided into the distance 
separating the electrode pairs (15 em.) gives an estimated value of 2 em. per 
second for the velocity of the wave in the late first stage of labor. The major 
U,-U. deflection in all probability corresponds to the intrinsic or intrinsicoid 
deflection of the electrocardiogram. For the present, however, it is considered 
desirable to avoid the drawing of too close analogies with the heart, except 
where clearly indicated. The differences in the shape of the curves depending 
on location of the electrodes point to the idea of a propagated wave. 

The strongest evidence arises out of physical and mathematical considera- 
tions which have been reported elsewhere.° By means of such considerations, in 
which it was assumed that a wave of excitation of a dipole character was spread- 
ing radially over the anterior surface from a single focus, it is possible to pre- 
dict the wave form to be expected, and then compare the prediction with the 
experimentally observed electrohysterogram. Such a comparison is made in 
Fig. 6, in which the predicted wave form based upon Wilson’s equations is shown 
on the left portion of the figure, and the left-sided electrohysterogram is pre- 
sented on the right-hand portion of the figure. There is good agreement be- 
tween the two wave forms. 

From this agreement between mathematical prediction and experimental ob- 
servation the following hypotheses may be suggested: 


1. The human uterus in developing normal labor behaves electrically like 
a large auricle, i.e., as a single-chambered organ. 

2. For at least an important part of labor it is under the hegemony of a 
single dominant pacemaker. The presence of partially inhibited or subordinate 
pacemakers is probable. 

3. The wave of excitation from the pacemaker spreads radially, in a two- 
dimensional sense, i.e., it propagates equally in all directions over the surface. 


Evidence for hypothesis one is that for at least an important part of nor- 
mally developing labor the Uabea wave form is evident. This wave is of a 
relatively simple form in areas some distance away from the presumed pace- 
maker. Such a relatively simple and symmetrical wave suggests a single major 
event in a single organ. It is simpler than the PQRST complex of the four- 
chambered mammalian heart. It does bear quite a close resemblance to the 
wave as observed in direct leads from the right auricle of the heart, as may be 
noted in the auricular studies of Wilson,® of van der Kooi,’ of Prinzmetal,® of 
Kisch,® and many others. 
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Certain of the above concepts of simplicity are applicable also to the hy- 
pothesis of one dominant pacemaker. Two pacemakers firing irregularly should 
produce irregular patterns, assuming that the muscle can respond, completely 
or partially. Indeed, under abnormal conditions this may be the case and may 
lead to the frequently reported ‘‘asynchrony.’’ If there are two equally 
effective pacemakers firing synchronously, it should be possible to observe equal 
electric correlates on each side, plus the later-arriving correlate from the op- 
posite side. 

For the present, the electrical evidence suggests one dominant pacemaker, 
plus evidence for the existence of a secondary or subordinate pacemaker whose 
location is less clear. This secondary area is sometimes functional and may 
account for the coupled beats or bigeminy which has been observed. 

The fact that the wave forms of the right side are primarily monophasic 
as far as the major wave is concerned, while the left-sided waves have an initial 
spike, is evidence for propagation, which is most probably radial, i.e., equal 
or nearly so in all directions over the surface. Further support for this idea 
comes from the observation that the most frequently observed wave form has 
a smaller or larger initial spike, except in the presumed pacemaker area. 

The idea of propagated contractile waves is supported implicitly by the 
tokodynamometric research of Reynolds and his co-workers,'® which showed that 
the driving center of activity was high in the uterus (fundus) and which led 
to their concept of fundal dominance. It is also supported by the studies of 
Caldeyro-Bareia and Alvarez,'' who showed how the contractile wave could 


be thought of as originating near a cornu and spreading thence throughout 
the muscle. Similar views were advanced by Ivy’® on the basis of direct ob- 
servation of the uterus of other primates, although the latter worker thought 
there might be two pacemakers. 


Summary 


The existence of the repetitive uterine electrical wave form as previously 
deseribed is confirmed in this report. Simultaneous multichannel recording 
shows that the appearance of the wave varies depending on the location of the 
electrodes. Repetitive, symmetrical wave forms can be understood only as 
correlates of propagated events, arising in definite foci. As judged by the 
earlier onset of fast activity as well as earlier onset of the U,-U, deflection, it 
appears most reasonable to assume that the focus is on the right side. The 
hypothesis is presented that the human uterus in labor behaves like a large 
auricle, i.e., as a single-chambered organ in which excitation spreads radially 
over the surface from a single dominant pacemaker. 
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OBSERVATIONS ON ELECTRICAL ACTIVITY OF THE 
PREGNANT UTERUS, NOT IN LABOR* 


S. D. Larxs, Pu.D., E. V. Macxay, M.D.,** anp 
D. G. Morton, M.D., Los ANGELEs, CALIF. 


(From the Departments of Biophysics and Obstetrics and Gynecology, the University of 
California at Los Angeles) 


N PREVIOUS studies on the electrical activity of the pregnant uterus in 
labor, * * we reported a uterine electrical complex bearing a one-to-one re- 
lationship to the uterine contraction. For a better understanding of these 
studies, a typical example of this electrical complex, obtained from a patient in 
the first stage of labor, is reproduced in Fig. 1. It has been termed, for descrip- 
tive purposes, a spike and slow wave pattern, or diphasic wave and slow wave. 
A nomenclature U,, U, has been suggested, so that the full complex could be 
termed Uapea- 
Efforts to record the electrical activity of the human uterus in pregnancy 
prior to labor have been sporadic and relatively unsuccessful. In general, it 


has been stated that no demonstrable electrical activity is present prior to 
the onset of labor.* In this report it will be shown that uterine electrical ac- 
tivity in pregnancy can be demonstrated and studied. 


Materials and Method 


These studies were based upon records from 38 presumably normal ante- 
partum patients. The records were divided into three groups according to the 
length of gestation: (a) 20 to 29 weeks, (b) 30 to 35 weeks, and (c) 35 to 40 
weeks. 

Recording techniques were similar to those previously reported,® except 
that an Offner multichannel de recorder was used. This instrument, which 
utilizes the equivalent of direct coupled amplifiers, can pass signals down to 
zero frequency and hence is suitable for the study of slow phenomena such 
as uterine electrical activity. It performs its function by means of a unique 
chopper system which converts slowly varying ‘‘de’’ signals into effective ac 
signals which can then be amplified in conventional systems. An output chopper 
reconverts the amplified signal into a slow continuous variation which is an 
amplified replica of the original signal. 

Six channels are available with this system and good flexibility is provided. 
While this amplifier-recorder system is suitable for the presentation of both rela- 
tively slow and fast events in the uterine cycle, it suffers from some instability 
and from sensitivity to 60 cycle pickup. 


*This research was supported by a grant-in-aid from the United States Public Health 
Service, RG-4462. 


**Present address, University of Melbourne, Carlton, N. 3, Victoria, Australia. 
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RC coupled amplifier systems such as those in the usual electrocardiograph 
or electroencephalograph were not used because they reject the major diphasic 
slow waves so that these decisive signals vanish. The technique may be reviewed 
briefly as follows: Pairs of solder electrodes are placed on the abdominal wall 
over the uterus at 10 em. spacing. The electrodes, about 5 mm. in diameter, are 
applied over a bit of ECG paste and kept in position with strips of surgical 
tape. Skin resistance is reduced by rubbing with ECG paste, which is then 
washed off. Shielded, flexible lightweight leads are used. 
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Fig. 2.—Electrical recordings from different patients prior to 35 weeks of pregnancy. 
Most of the records are relatively inactive. The lowest record shows one fairly active record 
in this period. 


Results 


The records were classified as active or inactive on the basis of the follow- 
ing criteria: (a) inactive: a low level of fast activity and/or no major 
recognizable complexes. (b) active: a high level of fast activity and/or the 
presence of major recognizable complexes. 

For these criteria, the definitions were as follows: (a) major complex: a 
recognizable pattern of a diphasic wave or a spike and slow wave group in the 
millivolt range, with a duration in minutes; hence, a single large complex 
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correlated with a uterine contraction; (b) fast activity: single pulses ordinarily 
less than a millivolt in'amplitude, whose duration is in seconds. A typical value 
would be one eycle per 2 seconds. 

Fig. 2 shows a group of records, each from a different patient, all prior to 
35 weeks. The duration of the pregnancy in each instance is indicated in the 
figure. For the most part these records show absence of electrical activity. 
The bottom recording in the figure shows that activity can be demonstrated 
occasionally even as early as 30 weeks. 

For comparison, Fig. 3 shows a group of recordings, all from different sub- 
jects whose pregnancies were of 35 to 40 weeks’ duration. The records of this 
figure are illustrative of the very active electrical picture presented at this 
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Fig. 3.—Examples of uterine electrical activity after the thirty-fifth week. Each record 
is from a different patient. The records show a relatively high level of activity. In the 
lowest record, laborlike complexes may be seen, two at the left, and one in the center. 
These complexes were associated with visible, palpable contractions, 
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time. As a ease in point, the lowest tracing in the figure shows complexes of a 
laborlike type at the left, occurring at irregular intervals of 8 to 13 minutes at 
the thirty-eighth week of pregnancy. 

Examples of the isolated major complexes which occur sporadically during 
the antepartum course of pregnancy are seen in Figs. 4 and 5. In Fig. 4 is 
seen a single complex which occurred at 22 weeks, and was associated with a 
visible and palpable contraction. In Fig. 5 is shown a major complex which 
was seen at 38 weeks and was likewise associated with a visible palpable con- 
traction plus subjective sensation in the subject. 


Fig. 4.—-An example of an isolated major complex, which was recorded at 22 weeks. 
The uterus was visibly contracting into a hard spherical mass during the event. The arrow 
pointing upward indicates the beginning of the sensation felt by the subject and appearance 
of the uterine sphere, the downward arrow marks the end of the tight sensation and sub- 
sidence of the uterus. 


| 


5 mV 


I min 


Fig. 5.—This example of the major electrical complexes of pregnancy is one of two 
complexes which occurred close together at 38 weeks of pregnancy. This is a laborlike 
pattern, and the patient could feel a hard contraction with some pain during the time 
indicated by the arrows. 


Fig. 6 shows an interesting series of three successive recordings from a 
subject in late pregnancy. In the first of the series, at 37 weeks, the beginnings 
of major activity can be noted as groups of fast pulses of low amplitude. Slow 
waves were also present but were not prominent. At 39 weeks, spikes followed 
by slow waves were observed, occurring at 12 to 13 minute intervals, synchronous 
with subjective ‘‘tightening’’ in the abdominal region. At 40 weeks, just prior 
to the onset of labor, a spike and slow wave pattern was evident. Slow waves 
of several millivolts separated the spike groups so that the intervals or durations 
of the complete complexes were now rather regularly 9 to 10 minutes. 
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Comparison of antepartum recordings with the record in labor in the same 
subject is shown in Fig. 7. These electrohysterograms were obtained at 33 
weeks, at 37 weeks, and in labor. At the thirty-third week a painless contrac- 
tion was palpated coincidentally with the appearance of a recognizable elec- 
trical complex of the spike and slow wave type, of low amplitude (right half of 
the tracing). At 37 weeks a change became evident. The spikes were much 
more prominent, the separation was less so that a tendency toward summation 
was evident, and the amplitude of some individual spikes was 3 to 4 mv. The 
appearance of the complex described was infrequent, with minor contractile 
events occurring more often. In labor the electrohysterogram from this same 
subject was very different. The typical spikes and slow wave complexes of 
normal labor, were obtained, occurring at quite regular intervals of about 5 
minutes at the time recorded. 


Fig. 7.—Electrical activity in pregnancy and in labor in the same subject. At the 


thirty-third week (top tracing) the electrical correlate of a painless contraction may be 
seen on the right just before the calibration mark. More activity is observable at 38 weeks 
(middle tracing). The lower tracing shows some of the contractile patterns of labor. 


Last, Fig. 8 shows in graphic form the per cent active records in each group 
plotted against the corresponding period of gestation, with activity as defined 
earlier. It is apparent that while activity was relatively infrequent in pregnancy 
of 20 to 30 weeks, it was common after 30 weeks, occurring in about half of the 
eases. After the thirty-fifth week of gestation, a high level of electrical ac- 
tivity was seen, often including recognizable uterine complexes similar to those 
of normal labor. 


Comparison of Electrical Activity in Late Pregnancy and in Labor 


It needs, first of all, to be stated that electrical activity can be demonstrated 
in the uterus in the latter part of pregnancy. This activity is irregular and 
sporadic as compared with that of labor, suggesting multifocal localized ac- 
tivity. Possibly, inhibitory influences tend to suppress conduction and gen- 
eralized contractions. Although an occasional major complex may be seen 
at any time, such complexes tend to occur more frequently and regularly in 
very late pregnancy. 
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On the basis of the electrical studies in labor and in pregnancy, it is sug- 
gested that for a generalized contraction to occur, as in labor, three basic re- 
quirements must be met. These are: (1) the pacemaker or pacemakers must 
be functional, i.e., they must fire; (2) the wave of excitation must spread over 
the muscle, i.e., conduction must be possible; and (3) the muscle must be fune- 
tionally capable of response. 

If the pacemaker alone fires, the observed electrical pickup should show 
fast or high-frequency pulses. If now a wave of this excitation spreads, the 
major diphasic slow complex would be recorded. Given the responsiveness of 
the muscle, a generalized contraction would result. 
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Fig. 8.—The per cent active electrohysterographs has been plotted against the cor- 
aaa weeks of gestation. The rapid increase in activity in late pregnancy is interest- 

In this light, the observed patterns of electrical activity in middle or late 
pregnancy suggest that all three factors are inhibited in varying degrees. It 
appears that, primarily, pacemaker activity is strongly inhibited. This idea 
is supported by the relative absence of the high frequency pulses in middle 
pregnancy as well as by the fact that an adequate stimulus does occasionally 
cause a generalized contraction, thus showing conduction and response. 

In late pregnancy, the rise in electrical activity is first of all of the short 
duration pulse type, suggesting that increased pacemaker activity is the earliest 
sign of the approaching end of gestation. These pulses occur in groups, with- 
out great regularity, and in addition their frequency or repetition rate is low 
at first, with 10 second intervals often separating the pulses. More frequent ap- 
pearance at 37 to 38 weeks of major diphasic slow complexes indicates that 
propagation of the waves begins to take place more often. These again, are 
initially irregular and may not always cause generalized contractions, indi- 
eating that the third factor of muscular responsiveness has probably not become 
completely activated. Appearance of regular, synchronous major diphasic 
complexes presumably indicates that the subject is going into labor or is in labor. 
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Summary 


1. Electrical activity associated with the uterus can be demonstrated in 
pregnancy prior to labor. 

2. In late pregnancy, from the thirty-fifth week onward, a high level of 
electrical activity is reached, signaling the approaching onset of labor. 


3. The very great variability and relative lack of pattern may suggest 
multiple foci and localized events, or sporadic pacemaker activity. 


4. Appearance of major diphasic slow waves probably indicates the con- 
duction and spread of excitation waves. 


5. It appears that, toward the end of gestation, pacemaker activity, con- 
duction of the excitation waves, and muscular response are activated in that 
order. 


6. From the thirty-fifth week onward, this epoch electrically speaking may 
have the physiologic function of preparation for the end of gestation by means 
of favoring activation of pacemaker, conduction, and response, and possibly 
the establishment of the hegemony of a single pacemaker. 
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THE ACTION OF CHLORPROMAZINE ON UTERINE 
CONTRACTILITY AND ARTERIAL PRESSURE IN 
NORMAL AND TOXEMIC PREGNANT WOMEN* 


R. Catpeyro-Barcia, M.D., J. J. M.D., 
H. Atvarez, M.D., anv P. Tost, M.D., 
MONTEVIDEO, URUGUAY 


(From the Seccién Fisiologia Obstétrica, Facultad de Medicina, Montevideo) 


HE contradictory reports recently published concerning the action of chlor- 

promazine on uterine activity and on arterial blood pressure in the preg- 
nant woman have led us to study this problem by direct and accurate methods 
of recording. 

Experimental Data—There is some experimental evidence that chlor- 
promazine has a depressant action on uterine contractility. Levy-Solal and 
Morin,’ in studies on the electrical action potentials of uterine musculature, 
found an appreciable diminution of contractility after injection of the drug. 

In more extensive work, Vanden Driessche and associates? found that 
chlorpromazine causes a diminution both in the duration and in the frequeney 
of uterine contractions. Using the isolated uterine horn of the rat, they studied 
its response to oxytocin. After adding chlorpromazine to the bath, contrac- 
tions induced by oxytocin were much reduced. In other experiments rats were 
sacrificed 12 hours after being injected with chlorpromazine. The response 
to oxytocin of these uteri in vitro was much smaller than in the control group. 
Working with humans, they found that the oxytocie power of the serum meas- 
ured by the method of Suzor* in pregnant subjects submitted to the action of 
chlorpromazine was much less than the oxytocic power of the serum of the 
same pregnant subjects prior to the injection of the drug. 

Clinical Data.—Numerous authors**® have used chlorpromazine in ob- 
stetrics, usually in combination with Demerol-type analgesics and sometimes 
with scopolamine and/or barbiturates. Some of these authors’ * '° find that 
in normal eases chlorpromazine appears to shorten the first stage of labor. The 
authors of two articles’ ‘* found no effect of the drug on the duration of labor. 
Still others,” 1?)1° however, noted that in a minority of cases there is some 
tendency toward slowing of labor, or even of increased operative delivery." 
In the large series reported by Hershenson, Koons, and Reid,'? it was found 
that desultory labor developed in somewhat less than 5 per cent of the patients 
treated with chlorpromazine. 

Vanden Driessche and collaborators? attributed the slowing of labor ob- 
served by some workers to the direct depressant action of the drug on the 


*This investigation has been aided by a grant from the Josiah Macy, Jr., Foundation, 
New York, and by a grant from the Rockefeller Foundation. 
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myometrium and also indirectly to diminution of the ‘‘oxytocic power of the 
serum’’ mentioned above. Karp and associates"! reported that ‘‘the strength 
of uterine contractions is occasionally reduced in the primigravida.’’ 

According to Bartolini,* Serment,® and Jarrousse,’ chlorpromazine, either 
alone or in combination with Demerol, is useful in eases of dystocia associated 
with cervical spasm. 

Goodman and Gilman" described a hypotensive action of chlorpromazine 
and stated that there is a compensating tachycardia. The hypotension ob- 
served in obstetric patients treated with the drug has been variously described 
in the literature as an average drop of 10 points in systolic and diastolic pres- 
sure,'' minimal hypotension requiring no therapy,’* ‘‘hypotension in about 
20 per cent of cases with a rather marked effect in less than 1 per cent,’’?? and 


‘‘unpredictable and marked hypotension in about 18 per cent of patients in 
labor.””*? 


CHLORPROMAZINE 50 mg 


DEMEROL 100mg PHENERGAN 50mg 
CONTINUOUS 1.V. INFUSION in 35 minutes 


mmHg 


180 ARTERIAL PRESSURE 


AMNIOTIC PRESSURE 


4+ 


TONUS 10, 
INTENSITY 42. mmHg 
FREQUENCY 5. cont. per 10 min. 


U. ACTIVITY ‘210. . Montevideo Units 


Fig. 1—Eclamptic patient in the twenty-sixth week of pregnancy. Chlorpromazine, 
associated with Demerol and Phenergan, in continuous intravenous infusion, reduced the 
arterial blood pressure to normal values but did not depress uterine contractility. 


mmHg 


The psychie effects of the drug are among its most consistent actions. 
Nearly all authors agree that patients are quieter and more cooperative after 
administration of the drug. Hershenson, Koons, and Reid’ state,‘‘The quiet- 
ing effect on the hyperactive laboring patient of this antipsychomotor agent is 
impressive.’’ Karp and associates" stated that ‘‘it produces a ‘medical pre- 
frontal lobotomy’ effect on many patients, a quiet phlegmatic acceptance of 
pain.’’ Diminution of nausea and vomiting, both in pregnancy, labor, and 
post partum, has been extensively described. 

In pre-eclampsia and eclampsia, encouraging results have been reported.?® 1° 
In a series of 78 eclamptie patients, Krishna Menon'™® found that 70 per cent 
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showed a significant drop in blood pressure during therapy and before deliv- 
ery. In 25 per cent no significant drop was noted, and in 5 per cent there was 
a further elevation of the pressure. The pulse rate was increased on the 
average by 16 beats per minute. This author obtained his best results by com- 
bining the chlorpromazine medication with diethazine and pethidine. 
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Fig. 2.—Term pregnancy. Normal labor. The injection of 50 mg. of chlorpromazine 
intravenously produced no changes in the tonus of the uterus (white area), in the intensity 
(striped area), or in the frequency of the uterine contractions. Cervical dilatation continued 
its progress which was accelerated by the artificial rupture of the membranes. 


Methods 


This study included 22 pregnant women of whom 8 had spontaneously 
started normal labor at full term; 8 had labor induced with a continuous in- 
travenous infusion of oxytocin; and the remaining 6 were toxemic patients. 


The Contractility of the Uterus.—The contractility of the uterus was studied 
and measured through the recording of the amniotic fluid pressure (i.e., the 
intrauterine pressure).2? The uterus was punctured through the anterior 
abdominal wall with an 18 gauge (thin wall) B-D needle; a polyethylene cath- 
eter (0.96 mm. O.D. and 0.58 mm. I.D.) was introduced into the amniotie fluid 
cavity. The catheter was connected to a Sanborn electromanometer which was 
plugged to one of the 4 channels of a Sanborn recording Poly-Viso. 


Intensity of Contractions.—The intensity (amplitude) of each contraction 
was measured by the rise in pressure (mm. Hg) it produced in the amniotic 
fluid. 
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Frequency of Contractions—The frequency of the contractions was ex- 
pressed by the number of contractions per 10 minutes. 


Uterine Activity—The product (intensity times frequency) of the con- 
tractions was called ‘‘uterine activity’? and expresed in Montevideo Units. 


The Tonus of the Uterus.—We consider ‘‘tonus’’ the lower pressure exerted 
by the uterus on its contents between the contractions. For an accurate meas- 
urement of the tonus we adopt the level of the abdominal (intraperitoneal) 
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Fig. 3.—Induction of labor with continuous intravenous infusion of Pituitrin. Multip- 
ara in the thirtieth week of pregnancy. Intrauterine fetal death. Four injections of 25 mg. 
of chlorpromazine (associated with Demerol) did not cause any reduction in the response of 
the uterus to Pituitrin. The striped area shows the uterine activity calculated by the product 
(intensity <x frequency) of the contractions. Cervical dilatation started at the eleventh hour 
and spontaneous delivery occured at the twenty-fourth hour. 


CERVICAL DILATATION 


pressure as the ‘‘zero’’ of the scale of pressures. Measured from this zero, the 
amniotic fluid pressure is equal, at any moment, to the pressure exerted by 
the uterus on its contents. The basis and the technical details of this procedure 
have been previously deseribed.”? 

In Figs. 2 and 3 the average values of intensity, frequency, tonus, and 
uterine activity are expressed for periods of 30 to 60 minutes. 


Cervical Dilatation.—The development of cervical dilatation was followed 
clinically by vaginal examination, and plotted on the same chart as the uterine 
activity. 

Arterial pressure was registered by introducing a polyethylene catheter 
into the femoral artery and connecting it to an electromanometer which was 
plugged into another channel of the recording Poly-Viso. 


Various Dosages and Routes of Administration of Chlorpromazine.—The 
intramuscular route was selected in 17 of our 22 cases. In 11 of these, 50 mg. 
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was used, and in the remaining 6 cases 25 mg. was given. There was intra- 
venous administration in 4 cases, in 2 of which 50 mg. injections were given 
over a 4 minute period. In the remaining 2 cases a continuous infusion con- 
sisted of Demerol, 100 mg., Phenergan 50 mg., and chlorpromazine, 50 mg., 
over a period of 35 minutes. One patient received the drug orally, 50 mg. in 
2 divided doses. 


Results 
1. Action on Spontaneous Uterine Activity.—In none of our eases did we find 
that chlorpromazine diminished the uterine contractility. This held true re- 


gardless of the route of administration or of the dosage employed. Figs. 1, 2, 
3, and 6 illustrate this fact. 
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Fig. 4.—Lack of significant hypotensive action of chlorpromazine on arterial blood pres- 
sure in 16 normal pregnant subjects. Each pair of bars corresponds to one subject; the case 
number is shown at the top. 


In Fig. 1, there is shown a part of record 474. This subject, 6 months 
pregnant, was suffering from severe toxemia, having had four convulsions 
during the course of her illness. The uterine contractility, as is characteristic 
in eclampsia,” was much greater than that seen in a normal patient at a com- 
parable gestational stage. The intensity of the contractions was very great 
(42 mm. Hg) and the frequency was also elevated (5 in 10 minutes). After the 
infusion with chlorpromazine, Demerol, and Phenergan, there appeared a no- 
table augmentation in the intensity of the contractions, reaching a maximum of 
75 mm. Hg. Simultaneously there was a reduction in the frequency of the con- 
tractions (3 in 10 minutes), so that the uterine activity did not vary signifi- 
cantly, rising only from 210 to 225 Montevideo units. The uterine tonus 
dropped by 2 mm. Hg, an insignificant fall which may be seen as a normal 
spontaneous variation. 


The patient, being toxemic, had an elevated arterial pressure (160/90 mm. 
Hg). Chlorpromazine brought the pressure down to normal values (120/70 
mm. Hg). 

Another example of the action of chlorpromazine is illustrated in Fig. 2. 
The subject, a multipara at term, was in normal labor. 

At the tenth hour of the record 50 mg. of chlorpromazine was injected in- 
travenously over a space of 4 minutes. As may be seen from the chart, the 
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injection had no significant effect on the intensity or frequency of the contrac- 
tions, nor on the tonus. Labor continued its normal progress until the four- 


teenth hour when artificial rupture of the membranes greatly accelerated the 
rate of cervical dilatation. 


2. Action on Uterine Contractility Induced by a Constant Intravenous In- 
fusion of Oxytocin.—In the 8 eases studied, chlorpromazine (alone or in asso- 
ciation with Demerol) had no depressant action on uterine contractility. Thus 
our results fail to confirm those which Vanden Driessche? obtained with uteri 


of rats studied ‘‘in vitro,’’ in which chlorpromazine reduced the response of 
the uterus to oxytocin. 
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Fig. 5.—Hypotensive action of chlorpromazine on toxemic subjects. 


Compare with Fig. 4. 


Fig. 3 illustrates one of the cases (No. 529). The subject was a multipara, 
7 months pregnant, with proved intrauterine fetal death. Spontaneous uterine 
activity was very small, as denoted by the striped area on the first hours of the 
chart. 

At the ninth hour of the reeord, there was started a continuous intra- 
venous infusion of 5 milliunits of Pituitrin per minute, which was increased 
at the tenth hour to a rate of 10 mU per minute, and continued at the higher 
rate for the next 1214 hours. As a consequence, the uterine activity was 
raised, becoming stabilized at about 200 Montevideo units. This increased 
activity brought about the onset of labor (at the eleventh hour of the record), 
as indicated by the increase in cervical dilatation (denoted by the thick black 
line in the figure). As labor progressed, the uterine activity increased, even 
though there was no change in the rate of Pituitrin infusion. This fact is even 
more obvious after rupture of the membranes (at hour 19:40 on the chart). At 
the twenty-fourth hour, dilatation was complete and the patient was delivered. 

In the upper part of the figure there are marked with vertical bars the 
injections of chlorpromazine (25 mg.) and Demerol (50, 100, and 150 mg.). 
It is evident that none of these caused modifications in the contractility of the 
uterus produced by the infusion of oxytocin. 
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3. Action on the Progress of Labor.—In none of the 22 cases studied did we 
observe that chlorpromazine produced any dramatic modifications in the dura- 
tion of any of the three stages of labor. To be able to draw valid conclusions 
on this point, however, it would be necessary to study hundreds of cases and to 
compare them with a series of control cases not treated with chlorpromazine. It 
appears, though, that since the drug does not depress uterine contractility it 
would be unlikely to slow the progress of labor, as is claimed by several authors. 


pemero. CHLORPROMAZINE PHENERGAN 
100 mg SOmg 50 mg 

™MHg 


185 

160 ARTERIAL PRESSURE 
135 

110 
85 
60 


532 


mmHg 
— 30 —, 


‘ 20 


TONUS 7 5 mmHg 


INTENSITY 18 19 mmHg 
FREQUENCY 5 3  cont.per10 min. 


: Fig. 6.—Pre-eclamptic patient at the thirty-sixth week of pregnancy. The intravenous 
injection of 50 mg. of chlorpromazine (associated with Demerol and Phenergan) produced no 
changes in uterine contractility but lowered the arterial blood pressure to normal values. 


4, Action on the Arterial Pressure in Normal Cases (16 Cases).—In 11 eases 
an insignificant decrease in arterial pressure was observed after chlorpromazine 
administration. The diminution was produced as much in the systolic as in 
the diastolic pressure, but the final values remained within normal limits 
(Fig. 4). 

In the remaining 5 cases, chlorpromazine did not modify the arterial pres- 
sure. It is important to note the absence of any hypotensive effect (in cases 
with normal pressure) because it permits the employment of chlorpromazine 
without any fear of its producing a reduction in the placental circulation 
through the mechanism of arterial hypotension. 


5. Action on Arterial Pressure in Toxemia of Late Pregnancy (6 Cases ).—In 
all these cases the arterial pressure is abnormally elevated and highly variable, 
producing permanent oscillations of the curves, as may be seen in Figs. 1 and 6. 

Chlorpromazine, in 5 of our 6 eases of toxemia, caused the arterial pressure 
to drop to normal values (Fig. 5). Moreover, the pressure was stabilized at 
these levels (Figs. 1 and 6), and there remained only the normal variations in 
arterial pressure brought about by uterine contractions and by respiratory 
movements. This indicates a reduction in the hyperexcitability of the vasomo- 
tor centers. The duration of these effects was prolonged, lasting in several 
instances up to 8 hours. 
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In one case of severe toxemia (No. 517), 50 mg. of chlorpromazine (com- 
bined with 100 mg. of Demerol and 50 mg. of Phenergan) did not have any 
significant action on the arterial pressure. 

Thus chlorpromazine is an agent which is very useful in controlling the 
arterial pressure in toxemia of pregnancy. At the same time other symptoms 
(headache, convulsions, vomiting, ete.) are relieved. 


6. Sedative Action and Potentiation of Analgesics.—In all our cases we have 
observed that chlorpromazine quiets the patient and potentiates the analgesic 
action of Demerol. 


Summary and Conclusions 


1. Chlorpromazine was administered to 22 pregnant subjects in doses of 
25 to 50 mg., orally, intramuscularly or intravenously, and at varying speeds. 

2. Uterine contractility—both spontaneous and that induced by continu- 
ous intravenous infusion of oxytocin—was studied by the direct recording of 
amniotic fluid pressure. The administration of chlorpromazine did not modify 
uterine activity in any way. 

3. Labor did not appear to be slowed by chlorpromazine. 

4. The arterial pressure recorded by catheterization of the femoral artery 
was not modified in normal cases. On the contrary, in most cases of toxemia of 
pregnancy, chlorpromazine caused the arterial pressure to drop to normal 
values. 


We wish to express our gratitude to Dr. Charles Hendricks of the Department of 
Obstetrics and Gynecology, Western Reserve University, for his collaboration in the prep- 
aration of the manuscript. 
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A PRELIMINARY CLINICAL EVALUATION OF 
DIHYDROCODEINE BITARTRATE IN 
NORMAL PARTURITION* 


James D. Myers, M.D., Mempuis, TENN. 


(From the Division of Obstetrics and Gynecology, the University of Tennessee College of 
Medicine, and the City of Memphis Hospitals) 


N THE search for new or improved forms of analgesic medication with mini- 
mal side effects, dihydrocodeine bitartrate, an old drug widely used as an 
antitussive but rarely as a narcotic, has recently been reappraised. 


Gravenstein and associates' found that 30 mg. of dihydrocodeine subeu- 
taneously, in patients with postoperative pain, was not significantly less potent 
than 10 mg. of morphine in relieving moderate (bearable) pain, but that it was 
somewhat less potent in severe pain where complete relief was compared to 
incomplete relief. Following the administration of a placebo, 30 mg. of dihy- 
drocodeine, or 10 mg. of morphine, they found no statistically significant dif- 
ference in respiratory depression between the placebo and dihydrocodeine, 
whereas morphine caused a significant respiratory depression when compared 
to either. Keats and co-workers,’ from alveolar ventilation and end-tidal ecar- 
bon dioxide tension studies in normal subjects, reported that respiration was 
slightly depressed at one hour and was not depressed at 3 hours following a 30 
mg. dose of dihydrocodeine. Both of these investigators found the incidence 
of subjective side effects following dihydrocodeine similar to that of a placebo 
and much less than that associated with morphine. 


The analgesic potency, the relative freedom from objective and subjective 
side effects, and, most important, the minimal respiratory depressant action, 
suggest the potential of dihydrocodeine as a useful obstetrical analgesic. 


Material and Methods 


The number of patients in the series was predetermined at 50 and was 
considered adequate to provide a preliminary evaluation of the effectiveness 
of dihydrocodeine as an obstetrical analgesic. The patients were observed on 
the service of the obstetrical department of the City of Memphis Hospitals 
with all deliveries performed by the house staff. The patients, all Negroes, 
were chosen at random, with the single requirement that they presented a nor- 
mal labor in which no complication was anticipated. No patient was included 
if a secondary medical or obstetrical diagnosis was known, and no patient was 
removed from the series after selection. The age range was 13 to 35 years. 
There were 22 primiparas and 28 multiparas whose previous parity ranged up 
to eight. 


*This project was supported by a grant-in-aid from Abbott Laboratories, North Chicago, 
Ill. 
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On admission the patients were give 100 or 200 mg. of Seconal orally. 
Thirty milligrams of dihydrocodeine was given subcutaneously to all patients 
regardless of weight (0.43 to 0.55 mg. per kilogram) when labor had progressed 
to about 5 em. of cervical dilatation and the presenting part was at zero sta- 
tion. A total of 72 injections were employed during the course of the 50 labors. 
Thirty-four patients received a single injection, 11 patients received from two 
to four injections on the basis of individual duration of action, and 5 patients 
were given injections every 214 hours to study the effect of a continuous level 
of analgesia and accumulated dosage. 


Maternal Aspects 


Analgesia was subjectively noted to occur following 86 per cent of the 
72 injections, with the onset of action varying between 20 and 40 minutes. The 
average duration of action was found to be slightly under 3 hours. The 5 pa- 
tients given dihydrocodeine every 214 hours were maintained at a smooth, 
continuous level of analgesia. Pain relief and relaxation were evaluated ob- 
jectively at the termination of each labor by two independent observers by 
classifying the total analgesia as ‘‘adequate’’ or ‘‘inadequate.’’ Forty-seven 
of the 50 patients were considered to have obtained adequate analgesia. 


Maternal vital signs (blood pressure, pulse, and respiratory rate) and 
fetal heart tones were recorded hourly. There were 3 patients whose vital 
signs deviated from normal. One developed a moderate progressive hyperten- 
sion during labor with a final diagnosis of mild pre-eclampsia. A progressive 
tachycardia which subsided following delivery occurred in the second patient 
and was unexplained. The third patient developed hypotension which was 
found to be of the supine or postural, type (supine hypotensive syndrome’). 
Nausea and vomiting occurred in one patient. Other subjective side effects, 
including euphoria, excitement, and somnolence, were not noted in excess of 
that expected from the dose of barbiturate used. 


The length of labor varied from one hour, 40 minutes, to 16 hours, 40 min- 
utes, and assumed a normal distribution which indicated that dihydrocodeine 
neither lengthened or shortened labor. Delivery was spontaneous in 23 pa- 
tients, low outlet forceps were applied in 26 patients, and one low cervical 
cesarean section was performed. Obstetrical anesthesia included nitrous oxide 
in 17, saddle block in 24, pudendal nerve block in 4, and spinal in one. Four 
patients had no anesthesia. Intravenous Pitocin by drip was used in 5 eases, 
2 of pure secondary uterine inertia and 3 of ineffective labor with relative 
cephalopelvie disproportion. Mild pre-eclampsia became manifest during 
labor in 3 patients. Three nonsterile precipitate deliveries occurred. One 
manual and one forceps rotation from the occiput posterior position were done. 
Mild shock following saddle block anesthesia occurred in one patient. 


Fetal Aspects 


Data on the incidence and degree of fetal depression following the admin- 
istration of dihydrocodeine were compared to those on a similar group of pa- 
tients who received 100 mg. of meperidine. 


Fetal depression was defined as a delay in establishing normal ery and 
respiration beyond 3 minutes after complete delivery. Initial ery and respira- 
tory gasp were ignored as it was believed that they are falsely reassuring and 
do not reflect the presence or absence of fetal depression. The 3 minute time 
limit as the maximum time for a newborn infant to establish normal ery and 
respiration was arbitrarily selected on the assumption that a majority of in- 
fants whose mothers have light sedation cry and breathe normally almost 
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immediately. Therefore, 3 minutes is considered adequate unless the infant is 
depressed from either a single cause or multiple causes. The time of appear- 
ance of the objective signs of a lusty ery and a regular, smooth, continuing 
respiration of good depth as judged by a single observer can provide an ac- 
curate method of obtaining comparative data on over-all fetal depression. 
In the dihydrocodeine group, 49 term live births, with one neonatal death, 
and one stillbirth occurred in the 50 deliveries. The stillborn infant was a 
badly macerated term fetus delivered shortly after admission. The initial ex- 
aminer reported fetal heart tones on the admission examination, but as the 
infant had obviously been dead on admission, this case represents an error in 
diagnosis and is not considered further in the fetal data. The neonatal death 
oceurred in 5 pound, 9 ounce infant delivered to a primipara by low forceps 
under saddle block anesthesia after a total labor of 4 hours. The patient was 
given 100 mg. of Seconal orally and 30 mg. of dihydrocodeine subcutaneously 
52 minutes prior to delivery. The progress of this labor was unusually rapid 
and foreeful with essentially all descent and cervical dilatation occurring in 
the last hour. At delivery, the infant was noted to be generally limp with poor 
musele tone. Dark brown mucus was obtained from the nose and throat by 
suction, but only a slight amount was removed from the trachea by catheter. 
All resuscitation efforts failed, and the infant was pronounced dead after 23 
minutes. The final autopsy diagnosis was neonatal death of a term infant; 
history of severe neonatal apnea, cause undetermined; atelectasis, severe; 
visceral congestion with focal hemorrhages; and aspiration of amniotic fluid, 
moderate. Rarely can one determine accurately the factor responsible for an 
intrapartum or neonatal death. It is my opinion, considering the time interval 
of the medications, that the very forceful labor with unusually rapid descent 
of the fetal head in this case was the prime contributor to this neonatal death. 


Of the remaining 48 infants, it was found that 88 per cent (42) eried and 
breathed normally within 3 minutes after delivery. Of the 6 infants (12 per 
cent) who were depressed for intervals of from 4 to 14 minutes, 2 were estab- 
lished as normal in 6 minutes, and one each at 4, 5, 9, and 14 minutes. Resusci- 
tation measures consisted of oxygen from a rubber tube held over the face in 
2 eases, manual artificial respiration and oxygen in 2, and tracheal catheteriza- 
tion with oxygen in 2. All 48 infants were transferred to the nursery in good 
or satisfactory condition and were subsequently discharged home with the 
mother. Five of these 6 cases of fetal depression were associated with compli- 
eations of labor or delivery (supine hypotensive syndrome, prolonged labor 
with uterine inertia, precipitate delivery, rapid and forceful labor, and mark- 
edly excessive tenacious mucus in the trachea). The remaining case was not 
associated with any known factors which might cause or contribute to fetal 
depression apart from the influence of medication. The mother of the infant 
in this group who presented the maximum depression (14 minutes) received 
three 30 mg. doses of dihydrocodeine 214 hours apart, the last of which was 
given 71 minutes prior to delivery. This suggests the possibility of aceumula- 
tive effect of the drug. The babies of the 4 other patients on this dosage 
schedule cried and breathed normally within 3 minutes, however. 


In the meperidine group, 77 per cent (37) of 48 infants cried and breathed 
normally within a 3 minute period after delivery. The remaining 23 per cent 
(11 infants) were found to have normal ery and respiration delayed for inter- 
vals ranging from 4 to 25 minutes (2 each for 5 and 8 minutes, and one each 
for 4, 6, 9, 10, 19, 20, and 25 minutes). All infants were discharged to the 
nursery in good or satisfactory condition and were discharged home with the 
mothers. Four infants required oxygen and brief manual artificial respira- 
tion, one required oxygen and tactile stimulation, and 6 required tracheal 
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catheterization, oxygen, and artificial respiration. Two of these latter 6 in- 
fants, whose normal cry and respiration were delayed the longest (19 and 25 
minutes) were given nalorphine to antagonize suspected narcosis. Six of 
these 11 labors were associated with complications of labor or delivery (pre- 
cipitate labor, prolonged second stage, spinal or anesthetic shock, and 3 for- 
ceps rotations), with the remaining 5 instances of fetal depression not asso- 
ciated with known contributing factors apart from the influence of medica- 
tion. These data are shown in Table I. 


TABLE I. TIME FROM DELIVERY TO NORMAL CRY AND RESPIRATION 


DIHY DROCODEINE 


MEPERIDINE 


TIME (30 MG. (100 Me. 
( MINUTES ) SUBCUTANEOUSLY ) INTRAMUSCULARLY ) 
0- 1 29 25 
1- 2 8 5 
2- 3 5 7 
3-25 6 (12%) 11 (23%) 
Total 48 48 


When dihydrocodeine and meperidine are compared with reference to fetal 
depression and the time of the last dose of medication, it is noted that, in the 
meperidine group, 8 of the 11 instances of fetal depression occurred in infants 
delivered within one to 2 hours after the last medication. In the dihydroco- 
deine group, 4 of the 6 instances of fetal depression occurred in infants deliv- 
ered within this time interval. These data are shown in Table II. 


TABLE II, 


TIME RELATIONSHIP OF LAST DOSE OF MEDICATION TO DELIVERY 
AND FETAL DEPRESSION 


TIME FROM LAST DIHYDROCODEINE MEPERIDINE 
MEDICATION (30 MG. SUBCUTANEOUSLY ) {100 MG. INTRAMUSCULARLY ) 
TO DELIVERY NO. OF NO. INFANTS NO. OF NO. INFANTS 

(HOURS) | INFANTS DEPRESSED INFANTS DEPRESSED 
0-1 7 0 11 0 
1-2 22 4 21 8 
2-3 7 0 7 1 
3-4 12 2 9 2 
‘otal 6 48 1 


The fetal heart tones showed no deviation indicative of fetal distress in 
either group. 


Postpartum Period 


Forty-five patients in the dihydrocodeine group were studied in the post- 
partum period. All were given routine ward care except that oral dihydroco- 
deine was substituted for a codeine and aspirin compound. Twenty-three of 
these patients, 8 primiparas and 15 multiparas, were given 15 mg. of dihydro- 
codeine every 6 hours. The remaining 22 patients, 12 primiparas and 10 multip- 
aras, were given 30 mg. doses every 6 hours. Of the total 25 multiparous pa- 
tients, 72 per cent (18) described their current postpartum period as being 
more comfortable than, 24 per cent (6) as being as comfortable as, and 4 per 
cent (1) as being less comfortable than their last postpartum period. This is 
considered to be particularly significant as it is generally accepted that the 
severity of postpartum uterine cramping increases with each succeeding 
pregnancy. 


/ 
1 
d 
S 
1- 
re 
d 
it 
oh 
1e 
al 


1100 MYERS Am. J. Obst. & Gynec. 


May, 1958 


Vital signs were recorded four times a day and showed no deviation from 
normal in 45 patients. Side effects were evaluated from the nurses’ notes and 
by direct questioning with no untoward reactions being noted. There appeared 
to be no difference in analgesia between the two dose levels employed. 


Comment 


When the two drugs were compared in respect to associated fetal depres- 
sion, it was found that there were 6 depressed infants in the dihydrocodeine 
group and 11 in the meperidine group (Table I). When only the depressed 
infants are considered (Table II), the maximum incidence of fetal depression 
in both groups occurred in infants delivered in the one to 2 hour postmedieca- 
tion interval, 4 in the dihydrocodeine group and 8 in the meperidine group. 


It is also significant that the severity of the fetal depression, based on the 
time required to establish normal ery and respiration, was greater in the 
meperidine group. 


Conclusions 


Dihydrocodeine is an effective, safe, and potent analgesic agent in labor 
which is essentially free of side effects. Of particular importance in obstetries 
is the absence of cardiovascular and pulmonary depression in the mother as 
determined by hourly evaluation of the vital signs. No evidence of a depress- 
ing effect on the fetus in utero from hourly records of fetal heart tones was 
noted. 


Dihydrocodeine, 30 mg. was found to be associated with 55 per cent less 
over-all fetal depression than was meperidine, 100 mg. The degree of depres- 
sion as indicated by the time required to establish normal cry and respiration 
was notably less in the dihydrocodeine group. For the level of analgesia 
obtained, dihydrocodeine is indicated as the safer drug. It is not believed, 
however, that this agent is devoid of a specific depressing action on the fetus. 
The use of this drug must be judicious, as with any narcotic in labor, until 
further experience clarifies its action. 
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THE USE OF INTRAVENOUS DRAMAMINE TO SHORTEN THE 
TIME OF LABOR AND POTENTIATE ANALGESIA 


Cart W. Rotter, M.D., Jack L. WurraKer, M.D., AND 
Yarep, M.D., CLEVELAND, OHIO 


(From the Department of Obstetrics and Gynecology, Euclid-Glenville Hospital) 


HE fact that so many drugs and combinations of drugs are in use today 

in the management of the parturient is evidence enough that none com- 
pletely meets the requirements of the obstetrician. The first aim, of course, 
should be to conduct labor with the utmost safety to mother and baby and, sec- 
ond, to assure as much comfort as possible. In the Obstetrical Department at 
Euclid-Glenville Hospital we believe we have added a definite improvement 
in this constant search for the ideal routine. 

It is interesting to note that the initial steps taken in the development of 
this technique came about quite by accident. One of us was attending a 21- 
year-old primigravida who was admitted in early but active labor. The cervi- 
eal dilatation was 2 em., station 0 vertex left occipitoanterior, membranes in- 
tact. She was extremely apprehensive and nauseated on admission and had 
several emeses. To control this latter, 100 mg. of Dramamine in 1,000 c.c. of 
glucose in water was administered intravenously. It was noted that, during 
the administration of the drug and thereafter, the patient lost her apprehen- 
sion, became comfortable and cooperative, and required no more analgesia. 
The cervix progressed to full dilatation in a little over 4 hours. This oecur- 
rence was not unusual as far as the total time of labor is concerned, but the 
dramatic onset of equanimity aroused our interest greatly. Therefore, the pro- 
cedure was repeated, with modification of the dosage and method of adminis- 
tration as explained below, with the same gratifying results. We found that 
patients so treated almost invariably had shorter and easier labors than we 
were accustomed to observing. Dramamine seemed to have a tranquilizing 
effect as well as the ability to potentiate other drugs (Demerol, Nisentil, ete.). 
In many instances no other medication was necessary—an important point to 
consider, particularly in the conduct of premature labors. 


Material and Methods 


Formerly, our routine medication for labor included a barbiturate (Sec- 
onal or Nembutal, 1.5 to 3 grains) plus Demerol, 100 mg., or Nisentil, 40 mg., 
and scopolamine, 459 grain, repeated as deemed necessary. This routine or 
one very similar is used by many attending physicians at Euclid-Glenville 
Hospital, and their patients served in effect as controls in this study. In order 
to gain further experience with this medication, we administered Dramamine 
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intravenously at various points in the four phases of the first stage of labor. 
It was given in several different dosages and dilutions, both alone and in nu- 
merous combinations with other accepted medications already commonly em- 
ployed during the first stage of labor. In doing so, we gradually developed 
some rather definite routines for using this drug to achieve the best possible 
results. 

We have set up specific criteria which we adhered to in illustrating the 
usefulness and effectiveness of Dramamine in various situations. These in- 
clude all patients with vertex presentations delivered vaginally, in whom the 
cervix is approximately 2 em. dilated and the membranes intact, and whose 
contractions are becoming established, entering the active phase of the first 
stage of labor. The general categories compared included: 


Group 1. Primigravidas not receiving Dramamine. 
Group 2. Primigravidas receiving Dramamine. 
Group 3. Multigravidas not receiving Dramamine. 
Group 4. Multigravidas receiving Dramamine. 


The duration of the first stage of labor was recorded for each patient and 
rate of cervical dilatation caleulated. The results are listed in Table I. 


TABLE I. THE EFrrecT OF DRAMAMINE ON LABOR 


NUMBER TOTAL AVERAGE LENGTH OF 
CASES LABOR RATE OF DILATATION 
47 540 minutes 77.0 min./em. dil. 
135 352 minutes 43.0 min./em. dil. 
198 386 minutes 55.1 min./em. dil. 
125 224 minutes 27.8 min./em. dil. 


Pharmacology of Dramamine 


Dramamine* is an ether combination of diphenhydramine and 8-chloro- 
theophyllinate and in basic pharmacological studies apparently has the prop- 
erties of the parent compounds given separately. Thus, in conventional usage 
the effect of Dramamine appears to be due almost entirely to the contained 
diphenhydramine since the effect of the 8-chlorotheophylline is inconsiderable 
in the dosage used, it being even less active than plain theophylline. Drama- 
mine, 100 mg., contains, and is similar in effectiveness to, 54 mg. of diphenhy- 
dramine.* 

It is primarily an antihistamine of great potency, capable of preventing 
the effect of histamine on experimental animals, and capable of reversing elini- 
eal states in humans thought to be due to histamines and histamine-like sub- 
stances. It has also an atropine-like antispasmodic action and it has been 
reported that 54 mg. of diphenhydramine or 100 mg. of Dramamine would have 
the action of approximately 0.2 mg. of atropine. The third action is that of a 
local anesthetic, in which diphenhydramine is reportedly more potent than 
procaine. In addition, its effect on the vestibular portion of the eighth nerve 
and the central effect on the vestibular pathways are well known and clinically 
useful in the treatment of motion sickness and endogenous labyrinthine dis- 
turbances.*’ Studies have indicated that the central nervous system effects are 
due to the inhibition of cholinesterase. 


*Dimenhydrinate or beta-dimethylaminoethylbenzhydryl ether 8-chlorotheophyllinate. Pro- 
duced by G. D. Searle & Company, Chicago, IIl. 
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The well-known drowsiness, relaxation, and sedation* are usually classi- 
fied as side effects since they are usually unwanted in the ambulatory patient, 
but in the parturient these are decidedly desirable qualities. 


It is important to note that Dramamine does not depress respiration, but 
experimentally there is some transient stimulation of respiration. Finally, its 
long and safe usage indicates a wide margin of safety for the drug. A very 
occasional patient seems to have a sensitivity to the drug manifested, curiously 
enough, by nausea, vomiting, and headache. When this occurs, it is usually 
seen when the drug is administered too rapidly. 


Mode of Administration 


Dramamine may be given intravenously at any stage of labor, but it is 
especially useful and effective during the latent and acceleration phases. It 
may, however, be indicated in many instances in the final deceleration phase. 
There are no special or rigid rules as to the time of administration, whether 
contractions are close or far apart, severe or mild in character. As a rule when 
pains are far apart they become closer and stronger in minutes following in- 
jection. If the pains are particularly severe our experience has shown that 
it is advisable to supplement the Dramamine in rather short order with either 
Nisentil or Demerol. 


Our routine is to give 100 mg. of Dramamine diluted in 10 c.c. of water. 
It is given intravenously very slowly and we cannot overemphasize its slow 
administration to avoid elevation of blood pressure, headache, and even nausea 
and vomiting. 


Comment 


The pharmacology of the drug suggests its usefulness as an adjunct in 
the management of labor. We refer particularly to its side effects of drowsi- 
ness, sedation, and production of relaxation. 

Varying amounts of cervical trauma, which occurs as a consequence of 
all labors, appear to lay the foundation for the successful usage of this medi- 
eation. Since in trauma the liberation of histamine is postulated, its presence 
contributes to the spasm of the cervical smooth muscle, thus retarding the 
progress of labor. We conelude, therefore, that the use of an antihistaminic 


drug to inhibit this spasm will operate beneficially for the patient throughout 
labor. 


By using Dramamine during the early latent phase of labor we note its 
effectiveness in contradistinetion to the action of any of the narcotics or bar- 
biturates at this particular time. This is even more noticeable in primiparas 
because of their usually much more prolonged latent phase. 


Dramamine initiates obstetrical analgesia more promptly and effectively 
than any other well-established regime that we have used. The ability of the 
attending doctor to produce a smoother and definitely much shortened labor 
for his patient has been demonstrated in over 500 cases to date. 


The average length of labor as compared to that of our controls was de- 
ereased by 3.13 hours in the primiparas and 2.7 hours in the multiparas. We 
considered this factor alone most unusual, and concluded that it was the result 
of the remarkable relaxation which was observed in the patients who received 
this medication. In addition, by referring to Friedman’s? curve of mean labor 


1104 ROTTER, WHITAKER, AND YARED Am. J. Chet. 9 Gy: ec. 
ay, 1958 


in primigravidas we found that all phases of cervical dilatation were apprecia- 
bly shortened. The rather sudden production of tranquility as well as in- 
creased indifference to pain is described by many patients after delivery. Vary- 
ing degrees of amnesia have also been noted in numerous cases. We found that 
this occurred in many of the patients who did not receive scopolamine. One 
of us delivered a resident physician, a primigravida, during this series, and 
her comment on the drug is worthy of repeating here in part. ‘“‘I felt so re- 
laxed after the Dramamine was injected, that pains seemed remote and I did 
not even want to open my mouth to answer questions. It was too much of an 
effort, since I felt so relaxed.”’ 

The element of fear of labor and childbirth which altogether too many pa- 
tients seem to nurture has been noticeably reduced. The improvement in their 
attitude by the use of this new routine is most reassuring. 


Summary and Conclusions 


1. The use of Dramamine intravenously is effective in shortening the dura- 
tion of labor. 

2. The necessity for the use of sedative and analgesic drugs has been 
appreciably decreased. 

3. Dramamine administered intravenously has a wide margin of safety, 
and no ill effects have been noted in either mother or baby. 

4. This drug has a tranquilizing effect, diminishes pain perception, and 
substantially potentiates the effect of other analgesics. 
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MEPERIDINE HYDROCHLORIDE AND ALPHAPRODINE 
HYDROCHLORIDE AS OBSTETRIC 
ANALGESIC AGENTS 


A Double-Blind Study 


Joun S. Grttam, M.D., G. Witson Hunter, M.D., 
C. B. DarRNER, M.D., AND GEorcE R. THompson, M.D., 
Farco, N. D. 


(From the Department of Obstetrics and Gynecology, St. Luke’s Hospital and Fargo Clinic) 


[* ORDER to evaluate the adequacy of our analgesia routines, it was felt 
necessary to compare meperidine hydrochloride which had been used for 
several years, with a newer analgesia agent, alphaprodine hydrochloride.* The 
study was designed to evaluate many phases of the nature of labor in our 
private paticnts, but only the factors relating to analgesia will be discussed 
here. These factors are as follows: 

. Relief of pain—promptness, duration, and effectiveness. 

2. Effect of drugs on length of labor. 

. Unfavorable side effects on mothers. 

. Unfavorable side effects on infants. 


Since the cost of the drugs, ease of administration, stability of prepara- 


tions, and other similar factors are nearly identical, these need not be con- 
sidered. 


Method of Study 


A labor survey form incorporating all information of apparent importance 
for evaluating these drugs was attached to the hospital record of 500 consecu- 
tive obstetric admissions. After exclusions as noted, it was hoped that ap- 
proximately 400 patients necessary to evaluate the three maternal factors would 
have received the two drugs in approximately equal numbers. 

Mr. John Finney, chief of St. Luke’s Hospital pharmacy, prepared and 
sterilized 20 ml. vials of analgesic agents containing either meperidine hydro- 
chloride, 50 mg. per milliliter, or alphaprodine hydrochloride, 20 mg. per 
milliliter. Vials were labeled with a code number and sent to the labor rooms 
as needed. No other person had access to this code. When analgesia was re- 
quested by a patient, usually during the acceleration phase of labor, it was 
administered by the intravenous route. Repeat administration was by the 
intramuscular route. 


*Meperidine hydrochloride (Demerol) and alphaprodine hydrochloride (Nisentil) were 
purchased through routine hospital pharmacy channels. 
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The initial dosage of the unknown analgesic agent was 2 ml. (i.e., either 
meperidine hydrochloride, 100 mg., or alphaprodine hydrochloride, 40 mg.) and 
in addition scopolamine 0.4 mg. was administered intravenously. At not less 
than a 2 hour interval, subsequent doses were routinely 1 ml. of the unknown 
agent (i.e., meperidine hydrochloride, 50 mg., or alphaprodine hydrochloride, 
20 mg.) with scopolamine, 0.3 mg., administered intramuscularly. 

With rare exception, delivery was under saddle block or pudendal block 
terminal anesthesia. Prior to leaving the delivery room, the opinions relative 
to the adequacy of the analgesia were obtained from the physician, the nurse, 
and the patient, if it was felt such opinion was accurate at this time. The 
survey form was checked for completeness at this time. 

As was planned originally, many patients were necessarily eliminated from 
comparison. The largest group of these was made up of 55 patients who re- 
ceived no analgesia, usually at their request. Each of 22 patients received 
analgesia from two or more coded vials. Since we did not know whether or not 
these coded vials contained the same drug, it was necessary, in order to pre- 
serve the secrecy of the coding, to eliminate these 22 patients. Other exelu- 
sions, totaling 21 cases, were cesarean sections, labor prior to the thirty-second 
week, known or presumed intrauterine death of the fetus, patients who wished 
no scopolamine, and one patient known to be sensitive to meperidine. 


TIME OF DELIVERY OF NARCOTIZED INFANTS COMPARED TO ALL INFANTS 


Median time of delivery after last analgesia of all infants 
20 


15 


% OF PTS. 10 
DELIVERING 

BETWEEN 

INTERVALS 


30 60 90 120 150 180 
TIME IN MINUTES BETWEEN LAST ANALGESIA AND DELIVERY 


‘‘A’* = Narcotized baby due to Alphaprodine 
‘*M’’ = Narcotized baby due to Meperidine 
**X"’ = Actual % of patients delivered during time interval 


Fig. 1. 


It was felt that to compare three maternal factors required 200 patients 
in each group (the fetal factor obviously being in adequate numbers at this 
level). Thus the study was discontinued when approximately 500 patients 
had received analgesia. By chance and subsequent eliminations for reasons 
noted, 185 patients had received 249 doses of alphaprodine and 210 patients 
had received 274 doses of meperidine. Summaries were then made of the 
survey forms of patients who received medication from each coded vial. These 
summaries were then placed in two groups by the pharmacist and the results 
summarized. The nature of the drugs used was not made known to us until 
the statistical evaluation was completed. 


Results 


Any factors which might be considered relevant to the study are listed 
in Tables I to VIII and Fig. 1. The relatively short duration of labor in this 
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series is influenced, not by the drugs, as might be presumed, but more by the 
fairly frequent use of rupture of the membranes and/or intravenous Pitocin 
for the purposes of induction or stimulation of a desultory labor. 


TABLE I. PARITY AND DURATION OF LABOR 


| ALPHAPRODINE HYDROCHLORIDE | MEPERIDINE HYDROCHLORIDE 


No. of patients 185 210 
No. of doses 249 274 
Primigravidas 31% 27% 
Multigravidas 69% 73% 
Duration of first stage of labor 
Primigravidas 9.0 hours* 9.8 hours* 
Multigravidas 5.0 hours* 5.8 hours* 


*No statistical significance to differences. 


TABLE II. PROMPTNESS OF RELIEF* 


ONSET OF RELIEF OF PAIN |ALPHAPRODINE HYDROCHLORIDE | MEPERIDINE HYDROCHLORIDE 


When Given Intravenously.— 


Less than 5 minutes 69% ‘ 76% 
5-15 minutes 26% 20% 
More than 15 minutes 5% 4% 
When Given 
Intramuscularly.— 
Less than 5 minutes 12% 29% 
5-15 minutes 82% 47% 
More than 15 minutes 6% 24% 


*No statistical significance to differences. 


TABLE IIIT. DURATION or ACTION* 


ALPHAPRODINE 
HYDROCHLORIDE 


MEPERIDINE 
HYDROCHLORIDE 


Dosage effective until terminal anesthesia 103 doses 127 doses 
Length of time until administered 1.36 hours 1.22 hours 
Dosage effect expired before terminal anesthesia 146 doses 147 doses 
Length of time dosage effective 1.68 hours 178 hours 


*No statistical significance to differences. 


TABLE IV. OPINIONS Or ANALGESIA* 


| ALPHAPRODINE HYDROCHLORIDE | MEPERIDINE HYDROCHLORIDE 


Opinions of Patients. 


Excellent 50.5% 54.1% 

Good 39.1% 37.1% 

Poor 10.4% 8.8% 
Opinions of Nurses.— 

Excellent 46.6% 45.5% 

Good 46.3% 41.9% 

Poor 7.1% 11.6% 
Opinions of Doctors.— 

Excellent 51.0% 51.5% 

Good 42.3% 39.9% 

Poor 6.7% 8.6% 


*No statistical significance to differences. 


The only differences noted which reached or approached significance were: 


1. Meperidine hydrochloride, regardless of route of administration, pro- 
duced more vomiting than did alphaprodine hydrochloride; 21.4 per cent of 
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the patients vomited when meperidine was given intravenously and 18.7 per 
cent vomited when it was given intramuscularly. These figures for alpha- 
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prodine were 8.0 per cent and 13.1 per cent, respectively (Table VI). 


2. Alphaprodine probably gave rise to a larger number of asphyxiated 
infants than did meperidine; 7.6 per cent of the babies whose mothers re- 
ceived alphaprodine showed mild or moderate asphyxia which could not be 
attributed to other factors. The comparable percentage noted with meperidine 


was 2.5 (Table VIII). 


TABLE V. EFFECT OF DRUGS ON LENGTH OF LABOR 


ALPHAPRODINE MEPERIDINE 
HYDROCHLORIDE HYDROCHLORIDE 
No. of primigravidas 58 57 
Requiring only 1 dose 47% 52.5% 
Time from first dose until delivery 2.8 hours 2.8 hours 
Requiring 2 doses 45% 35% 
Time from first dose until delivery 6.0 hours 5.8 hours 
Requiring 3 doses 8% 12.5% 
{ Time from first dose until delivery 10 hours 9.4 hours 
No. of multigravidas 127 153 
Requiring only 1 dose 79.4% 79.5% 
Time from dose until delivery 1.9 hours 1.6 hours 
Requiring 2 doses 19.0% 20.5% 
Time from first dose until delivery 4.0 hours 4.0 hours 
Requiring 3 doses 1.6% Pade 


Time from first dose until delivery 


7.5 hours 


*No statistical significance to differences. 


TABLE VI. 


NAUSEA AND VOMITING 


ALPHAPRODINE 
HYDROCHLORIDE 


F Nausea Only, No Vomiting.— 


"MEPERIDINE 
HYDROCHLORIDE 


| S§IGNIFICANCE 


N.S.D. 
N.S.D. 
N.S.D. 
N.S.D. 


Percentage of patients 5.3 7.7 
Percentage of all doses 4.3 6.5 
Percentage of intravenous doses 4.0 7.1 
Percentage of intramuscular doses 5.1 4.2 
Vomiting, With or Without Nausea.— 
Percentage of patients 8.0 21.4 
Percentage of all doses 8.1 16.7 
Percentage of intravenous doses 6.0 16.1 
Percentage of intramuscular doses 13.1 18.7 
*N.S.D. = No statistically significant difference. 


+P = Probability of such a distribution occurring by chance alone, such as P - 
means “probability is less than 1 in 1,000 of such difference occurring by chance alone.” 


TABLE VII. OF RESPIRATIONS* AND CRy* 


| ALPHAPRODINE HYDROCHLORIDE | MEPERIDINE HYDROCHLORIDE | 


Onset of Respirations.— 
Less than 10 seconds 
10-30 seconds 
31-60 seconds 
1-3. minutes 
More than 3 minutes 

Onset of Cry.— 

Less than 10 seconds 
10-30 seconds 

31-60 seconds 

1-3 minutes 

More than 3 minutes 


76.5% 

14.5% 
3.2% 
3.8% 
0 


61.1% 
19.5% 
9.7% 
7.6% 
2.1% 


75.0% 
21.5% 
1.0% 
2.5% 


0 


58.9% 
28.3% 
6.7% 
5.6% 


*No statistical significance to differences. 
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TABLE VIII. CLINICAL ASPHYXIA 


ALPHAPRODINE MEPERIDINE 
HYDROCHLORIDE HYDROCHLORIDE SIGNIFICANCE 

Degree.— 

Mild (no resuscitation) 4.9% 1.4% N.S.D.* 

Moderate (Flagg resuscitation) 7.5% 3.8% N.S.D. 

Severe 0 0 

Total 12.4% 5.2% P = .05t 
Cause.— 

Not analgesia 4.8% 2.8% 

Presumably analgesia 7.6% 2.5% P = .02 

*N.S.D. = No statistically significant difference. 


TP = Probability of such a difference occurring by chance alone. 


Other findings of interest were as follows: 


1. Strangely, asphyxiated infants were never encountered in the 20 per 
cent of the patients in both groups who were delivered within one hour of the 
time of their last dose of the analgesic agent. Where these data were avail- 
able in the literature pertaining to these two drugs, the same thing was true, 
with rare exception, but no point was made of it. This requires further study. 

2. The group of 22 patients who received their medication from more 
than one coded vial and thus had to be eliminated to preserve code secrecy 
were compared with the groups who received multiple dosages of the same 
vial, either meperidine or alphaprodine. Differences were not significant. 

3. Fifty-five patients received no analgesia. The rate of asphyxia in in- 
fants of this group was 4 per cent. 


Comment 


Based upon a review of the published literature about meperidine hydro- 
chloride and alphaprodine hydrochloride, the program as established appeared 
to be reasonable and should have given us the answers sought. This did not 
prove to be the ease. 

The use of the Apgar score, as reported by Apgar! and Foldes and as- 
sociates? should help the problem of the measurement of the degree of asphyxia. 

That investigators working with these drugs show rates of asphyxia rang- 
ing from 0 to 15 per cent and that rates from 21% to 5 per cent asphyxia with 
the use of inhalation anesthesia in unnarcotized patients have been repeatedly 
bettered by use of conduction anesthesia, with or without analgesia, leads us 
to the obvious answer that we do not have satisfactory criteria by which to 
compare the rates of asphyxia noted by different investigators. One must 
compare his own results with each of two drugs, preferably in a blind fashion. 
For this reason, references to other work have been purposely avoided since 
their criteria and ours may differ. 

Vomiting is a nursing problem and occasionally an anesthesia problem 
that cannot be underestimated. The ‘‘poor’’ result in the survey form was 
not uncommonly attributed in part at least to severe vomiting. In the review 
of this factor, meperidine was penalized more because of this and alphaprodine 
more because of asphyxiated infants and poor pain relief. 

Thus, it appeared that the judgment of the labor by the doctor, nurse, 
and patient left us with no new conclusions except that both drugs gave ap- 
proximately 10 per cent poor results. 

Since there is room for improvement, the second phase of this project in- 
corporating promethazine and levallorphan is under study. A similar program 
has recently been reported by Backner and associates.* 


/ ‘ 
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Conclusions 


1. A double-blind study of the analgesic effect, labor effect, and unfavorable 
side effects on mother and infant of meperidine hydrochloride and alphaprodine 
hydrochloride on 395 private obstetrical patients has been reported. 

2. Both drugs gave satisfactory results in approximately 90 per cent of 
the patients. 

3. Alphaprodine appeared to produce a significantly greater rate of neo- 
natal asphyxia than did meperidine. 

4. Meperidine produced significantly more vomiting than did alphaprodine. 

5. The conelusions reached are confined to the drugs as used in this study 
only. 


6. The results imply that the incorporation into the study of newer drugs 
and methods of analysis to improve the results herein obtained is advisable. 


7. The intravenous route of administration had the advantage of prompt 
relief. No disadvantages were noted. 


We are deeply grateful to Mr. John Finney, Chief Pharmacist of St. Luke’s Hospital, 
to Miss Judith Strand, R.N., Supervisor, and her obstetric nursing staff. 
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PROLAPSE OF THE UMBILICAL CORD* 


A Review of the Literature with a Report of an Additional 26 Cases 


Joun I. Bisxinp, M.D., CLEVELAND, OHIO 
(From the Division of Obstetrics and Gynecology, Mount Sinai Hospital of Cleveland) 


HE umbilical cord is said to be in a state of prolapse if, following rupture 

of the membranes, a loop of the cord falls beyond the presenting part, 
through the cervix into the vagina. Presentation of the cord, on the other hand, 
is defined as the palpation of the cord through the cervical canal. The diagno- 
sis of prolapse is predicated upon the presence of space betwen the presenting 
part and the pelvic inlet. This cannot oceur if the presenting part fills the 
inlet. 


Prolapse can be classified as: (1) occult, the cord at or near the lower 
uterine segment but not within reach of the examining finger; (2) forelying, 
palpable by the examining finger through the cervix with membranes intact; 
(3) external, with ruptured membranes, the cord protruding through the cervix 
into the vagina and occasionally outside the vulva. The last type is the most 
frequent and is said to be the only true type, for many do not consider a state 
of prolapse to be present unless the membranes have ruptured. 


From a review of the literature (1932-1956) it is apparent that there is 
no one etiological factor responsible for this condition, but rather many pre- 
disposing factors. Among these are several which stand out above the others. 
Presentation seems to play the greatest role in predisposing to prolapse. In 
the series of Fenton and D’Esopo’ and of Bourgeois,* this factor played a 
major role in 35 to 40 per cent of the cases. It is difficult to assign a specific 
position for the remaining factors but they are likewise of major importance. 
These are (1) multiple pregnancies, (2) premature or artificial rupture of the 
membranes, (3) pelvic deformities, and (4) obstetric manipulations. Other pre- 
disposing factors of lesser importance, only because of their rate of occurrence, 
are: placenta previa, long cord, hydramnios, prematurity, and tumors. 


In a review of the literature, it was noticed that many authors presented 
statistics which could not be evaluated on account of insufficient collateral in- 
formation. It was hoped that a study of the records at this hospital would 
help to clarify some of these problems as well as to offer some comparison with 
such eases at other institutions. Accordingly, such a review was completed and 
it became apparent that there were many desirable details lacking in the hos- 
pital charts. This problem must have confronted the authors listed in Table 
I and is no doubt the answer to the seeming incompleteness of some of their 
reports. Because of the low incidence of this obstetric complication, it would 


*Presented at the Annual Meeting of the Cleveland Society of Obstetrics and Gynecology, 
May 27, 1957. 
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take many years of personal observation to amass enough cases for a comparable 
study. There appeared to be certain valuable information available to us, how- 
ever, in the records of cases of prolapsed cord in the past 5 years. 


Incidence 


The incidence (Table I) in our 5 year study was 0.18 per cent in 14,659 
deliveries. This ranks with the lowest in the various series reported and it 
may signify that the incidence has been steadily declining. 

In most of the other series reported the incidence is less than 0.5 per cent. 
This figure, unimpressive as it may appear, still accounts for a certain number 
of fetal deaths. The incidence appears to be on the decline, but no such con- 
clusions can be drawn, because of the small number of series reported in the 
literature. 


TABLE I. INCIDENCE OF PROLAPSED CORD IN REPORTED SERIES, 1932-1957 


NO. CASES OF 
AUTHOR PROLAPSE TOTAL CASES % INCIDENCE 


Kurzrock10 100 16,942 0.59 
Mengert and Longwell! 63 9,546 0.66 
Bourgeois 155 36,773 

Gusberg® 71 .42 (approx.) 
Morgan!4 50 10,000 
Cope5 350 59,314 
Brandeberry4 116 24,533 

Fenton and D’Esopo7 216 60,788 

Aicardil 37 9,435 

Kush? 105 52,473 

Slate and Randall1s5 63 15,578 

Biskind (this study) 26 14,659 


Predisposing Factors 


Parity, Race, and Age.—Our 5 year review substantiates the fact that pro- 
lapse of the cord occurs more commonly in multiparas than in primiparous 
women. When presentation is compared with parity we find that although 
the ratio of multiparas to primiparas was three to one, the number of vertex 
presentations was equal, while the number of breech presentations was 15 per 
cent higher in primiparas. 


. Most authors do not feel that race plays a predisposing role. Sixty-five 
per cent of the cases being reported here occurred in white patients. This fact 
is somewhat incongruous in the light of the impression that a somewhat higher 
proportion of malpresentations and contracted pelves is seen in the Negro race. 
Since prolapsed cord is dependent upon a multitude of predisposing factors, 
this incongruity must be ascribed to this situation. 

Over 40 per cent of the patients in this series were over 30 years of age. 
While one cannot say that age is a factor, we have seen that most of the patients 
in this series were in the multiparous age groups. As with obstetric complica- 
tions in general, however, this merely substantiates the fact that there is a 
greater likelihood of difficulty with increasing age and parity. 


Presentation.—It has been stated that presentation (Table II) is the great- 
est contributing factor to prolapse. In this review of the literature, however, 
none of the authors indicated whether any of the other predisposing factors 
played a prominent role. Therefore, one cannot accurately evaluate this factor. 
Since in 50 or more per cent of the series reviewed prolapse occurred with vertex 
presentations, there must have been contributing elements such as premature 
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rupture of the membranes, pelvic deformities, and placental abnormalities which 
complicated these deliveries. In our series there is a reversal of the incidence 
of breech versus vertex presentations. Of the infants who presented by the 
breech, only 30 per cent were premature while 50 per cent of those in vertex 
presentation were premature. This does not necessarily mean that this reversal 
ean be attributed to prematurity. In the group in general the greatest asso- 
ciated predisposing factor seems to have been premature rupture of the mem- 
branes, which occurred in 30 per cent. Other complicating factors concom- 
itantly present were single instances of hypertension, first-trimester bleeding, 
premature separation of the placenta, and placenta accreta. 


TABLE II. INCIDENCE (PER CENT) OF PROLAPSED CorD IN RELATION TO PRESENTATION 


| TWINS 


| TRANSVERSE | TRANSVERSE 
AND AND 
AUTHOR | VERTEX | BREECH | COMPOUND VERTEX | BREECH COMPOUND 
Kush? 52 29 19 
Copes 60 21 19 
Aicardi1 81 10.8 8.2 
Brandeberry and 
Kistner¢ 31 10.4 
Fenton and D’Esopo? 61.5 26.0 12.5 
Kurzrock10 59 23 18 
Gusbergs 42 28 11 34.4 
Mengert and 
Longwell13 56.6 31.6 8.3 


Pelvic Deformity.—Pelvie deformity is considered to be a predisposing 
factor to prolapse of the cord. The authors ** * *%* who mentioned this 
condition in the literature did not present any significant criteria to substantiate 
such a diagnosis, nor could it be determined whether there were any other com- 
plicating factors. The percentage incidence of this factor as a contributory ele- 
ment in cases of prolapse reported in the literature varied from 6.9 to 24.3 
per cent. At this institution a diagnosis of pelvic deformity has been based 
for the most part on x-ray pelvimetry. Since this method is considered poor at 
best we can only infer that pelvic deformity might be a contributory element 
in eases of prolapsed cord, when pelvic measurements are borderline or inade- 
quate. Since pelvimetry has not been done ‘‘routinely,’’ the majority of our 
cases did not have this material available for evaluation as to the causative or 
contributory factors in the subsequent prolapse. 


Anesthesia.—A factor which it is felt deserves more comment, yet which 
rarely is mentioned in the literature, is the effect of anesthesia. In 15 per cent 
of the eases presented, prolapse was noted at the time of delivery. All of these 
patients were delivered under spinal anesthesia. Only one case involved a 
breech presentation. With spinal anesthesia given at the time of or just prior 
to crowning, one frequently notes that with the complete relaxation of the pelvic 
musculature the vertex may recede into the pelvis between contractions. This 
possible predisposing factor is mentioned here only to be renounced. At this 
institution spinal anesthesia is used almost exclusively for obstetric deliveries. 
Spinal anesthesia was given in 2,323 cases out of a total 2,624 deliveries in 
1955. Were this a significant factor, the number of prolapsed cords should be 
considerably higher than the 0.18 per cent incidence herein reported. It could 
be that many hospitals do not report or record cases of prolapse discovered on 
the delivery table. Here, too, were these cases discounted, our incidence would 
be even lower. 
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Other Predisposing Factors.—Other predisposing factors such as hydram- 
nios, long cord, tumors, twins, obstetric manipulations, and placenta previa are 
reported in the literature by a number of the authors.* ** °%*%** The inei- 
dence was variable, but for the most part less than 10 per cent. Most of the 
authors listed one or two of these factors which made a statistically accurate 
comparison impossible. None of the studies reviewed have presented a critical 
analysis of the cases, nor have they compared the occurrence of these factors 
in patients with prolapse as against those without prolapse. We can only hope 
to use these data as a guide toward the anticipation of prolapse when the various 
factors are suspected before delivery. 


It is frequently stated that the time interval between diagnosis and treat- 
ment is directly related to perinatal mortality. Slate and Randall’s’® study 
shows a direct proportion between time interval and fetal mortality. Our 
series, however, does not bear this out. Of the 30 babies born, 6 were stillborn. 
From Table III we see that all of these infants were premature. The time 
between diagnosis and treatment varied from immediate delivery (1 to 2 min- 
utes) to 4 hours. In 2 cases where it was the second baby of a set of twins, 
no prolapse was involved. 


TABLE III. STILLBIRTHS IN RELATION TO LENGTH oF GESTATION, TIME INTERVAL BETWEEN 
DIAGNOSIS AND TREATMENT, AND ASSOCIATED FACTORS 


TIME INTERVAL BETWEEN 
GESTATION DIAGNOSIS AND 
(WEEKS) TREATMENT ASSOCIATED FACTORS 


12-16 25 minutes Macerated fetus; twin (B). No prolapse 

25 4 hours Labor induced after prolapse. Cord pulseless 

25 43 minutes No fetal heartheat heard 

30 10 minutes Twin (B). No prolapse 

32 On delivery table 1 to 2 No life felt for 2 days prior to admission 
minutes 

36 3 hours Cesarean section after attempted vaginal delivery 


In only one instance does the factor of time relationship become signifi- 
cant and this deserves further comment. The cord prolapsed in a 13-year-old 
primipara at 36 weeks’ gestation while she was in active labor. At this time a 
sterile vaginal examination showed the cervix to be 7 em. dilated with the head 
at about midstation. Vaginal delivery was attempted following Diihrssen’s in- 
cisions. After an unsuccessful attempt, the patient was allowed to remain in 
labor. After approximately a 3 hour interval, a cesarean section was performed 
and a stillborn baby was delivered. Had this patient been delivered by cesarean 
section upon discovery of the prolapse, a living child could probably have been 
obtained since the fetal heartbeat remained good during this interval. 

Another predisposing factor which might be considered secondary to those 
previously mentioned, but nonetheless significant, is prematurity. In the series 
being reported 34.6 per cent of the cases were of 32 wecks’ gestation or less, 
and 42 per cent of 36 weeks’ or less. This factor clearly allows for the possibility 
of the cord dropping between the maternal and fetal parts. 

Premature rupture of the membranes (before the thirty-seventh week) was 
quite evident as an associated factor in our series. Thirty per cent presented 
this complication. Fifty per cent of these delivered stillborn babies. In a re- 
cent study of 100 cases of premature rupture of the membranes,’ there were 
2 eases of prolapsed cord which, when compared with the general incidence of 
prolapsed cord, clearly shows the significance of this predisposing factor. 
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It is of interest to note that, in at least 15 cases, diagnosis was made by 
visualization of the cord. Four diagnoses were made by palpation and in 6 
eases no data as to the method of diagnosis were noted. In one case where 
occult prolapse was found, diagnosis was made at the time of cesarean section 
by visualization of the cord wedged in alongside the vertex. This patient had a 
cesarean section because of fetal distress noted during early labor. 


Diagnosis 


Since prophylactic measures cannot always be instituted, prolapse of the 
cord should be watched for in all cases of: (1) abnormal presentation, (2) mul- 
tiple pregnancies, (3) pelvie deformities, (4) premature or artificial rupture of 
the membranes, and (5) intrauterine manipulation. It seems that a positive 
diagnosis cannot be made in the majority of cases until the cord is visible at 
the introitus. Signs of fetal distress should strongly suggest the possibility 
of prolapse. Excessive fetal movement with marked slowing of the cardiac rate 
during a uterine contraction or when the presenting part is pushed into the 
brim of the pelvis (particularly at the time of rupture of the membranes) 
should make the examiner aware of this possibility. 


Management 


The proper handling of cases of prolapse of the cord is dependent upon 
many factors, the foremost of which is the stage of labor at the time the diag- 
nosis is made. It appears that the majority occur when the cervix is incom- 
pletely dilated. Under such circumstances it is essential to decide whether 
cesarean section is indicated or whether temporizing procedures will suffice. 
According to Cope,® the indications for section are: elderly primipara, presence 
of any coexisting abnormality of the pelvis, faulty presentation (face, brow, 
shoulder), excessive size of the fetus. In his series, section was done in 42 of 
350 cases with only 2 fetal deaths and one maternal death. 


In the series presented herewith, 6 patients were delivered by cesarean 
section. There was no maternal death and only one fetal death. The latter 
case was previously discussed and it was stated that this infant could probably 
have been saved had section been done earlier. In 2 of the cases there were 
transverse presentations and these patients would have most probably been 
subjected to cesarean section regardless of the prolapse. Cesarean section should 
be employed in any case of prolapsed cord where vaginal delivery is not im- 
minent and when by gestational age or clinical findings the baby is considered 
viable. 

The most uniformly accepted temporizing measure is the use of the Tren- 
delenburg position until full cervical dilatation has occurred. Gusberg* recom- 
mends the latter plus anesthetizing the patient with ether-oxygen and examina- 
tion under sterile conditions. This procedure is followed by an attempt to lift 
the presenting part out of the inlet in an effort to relieve pressure on the cord. 
Replacement of the cord and application of Willett’s forceps have been sug- 
gested except in the case of premature infants where severe sealp lacerations 
may occur. Titus'® suggested that the patient be prevented from bearing down 
during the first-stage pains by the use of analgesia, preferably via the continuous 
eaudal route. Light ether anesthesia will also assist in reducing uterine con- 
tractions. Mengert,’* in 1936, introduced a protective shield. The cord is in- 
troduced into a metal sleeve which is then placed within the cervix, thus pre- 
venting its compression. Bourgeois* stated that efforts to open the partially 


dilated cervix were, with the occasional exception of manual dilatation, uni- 
formly unsuccessful. 
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In all cases where prolapse is likely to oceur, the patient should be ad- 
mitted to the hospital before rupture of the membranes takes place. Protective 
or definitive measures may then be instituted as soon as prolapse is suspected 
or occurs. 


Summary 

1. A review of the literature from 1932 to 1956 regarding prolapse of the 
umbilical cord is presented. 

2. The incidence of prolapse in most of the series reported is less than 
0.5 per cent. 

3. An additional 26 cases are reported with an incidence of 0.18 per cent. 

4. Presentation is considered to be the greatest contributing factor leading 
to prolapse of the cord. 

5. Other predisposing factors are discussed. 

6. Diagnosis is dependent upon the recognition of one or more of the pre- 
disposing factors. 

7. Management is considered in the light of the degree of cervical dilata- 
tion at the time the diagnosis is established or presumed. 
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VASA PREVIA 


Tuomas F. Biake, M.D.,* WasuinctTon, D. C. 
(From the Department of Obstetrics and Gynecology, District of Columbia General Hospital) 


ORREY* stated in 1952 that not more than 100 cases of vasa previa had 

been reported in all the literature since 1801 when Lobstein? first recog- 
nized the relation of velamentous insertion of the cord to hemorrhage involv- 
ing fetal death. Therefore, the following case is presented in order that this 
unusual condition might be brought again to our attention. Awareness of the 
possibility of vasa previa is one of the main requirements in making the diag- 
nosis in time to save the unborn infant’s life. 


There have been two excellent reviews® + in the recent past concerning 
the incidence, etiology, diagnosis, and treatment of vasa previa. 


Case Report 


D.C.G.H. No. E52198. This 17-year-old white girl, gravida i, para 0, was admitted 
to the hospital in the thirty-seventh week of pregnancy with the history of the onset of 
regular uterine contractions 4 hours prior to admission. This was followed in 2 hours by 
bright red vaginal bleeding estimated by the patient as 1 cupful. Her last normal men- 
strual period was June 25, 1954, and the estimated date of confinement was April 1, 1955. 

On admission there was a slow ooze of dark blood at the introitus. General physical 
examination was essentially normal. The blood pressure was 130/80, pulse 80, temperature 
98.6° F. The hematocrit was 45 per cent, leukocyte count 4,800, and analysis of a catheter- 
ized urine specimen was essentially normal without albumin. The blood coagulation time 
on admission was 5 minutes, 30 seconds. Two hours later it was 6 minutes, and 4 hours 
after admission it was 6 minutes, 30 seconds. There was normal clot retraction and clot 
stability in all tubes. 

Examination of the abdomen revealed the uterus to be enlarged to a size compatible 
with a 5 pound fetus. The uterus was nontender and well relaxed between contractions. 
The fetal heart rate was 160 and regular in the left lower quadrant of the abdomen. The 
vertex was presenting in the left occipitotransverse position, and the head was fixed in the 
pelvis. 

Blood was typed and cross-matched, and during the ensuing interval the blood loss 
was estimated at 200 c.c. The blood pressure remained stable at 110/70, with a pulse of 
80. Two hours after admission an aseptic pelvic examination showed complete cervical 
effacement with 4 cm. dilation and a vertex presentation in the left occipitotransverse posi- 
tion. The vertex was at the level of the ischial spines. There was no placenta palpable in 
the lower uterine segment, and visualization of the vagina and cervix failed to reveal any 
lesions. The membranes had ruptured previously, and dark blood was oozing from the in- 
side of the uterus. The pelvis seemed adequate. A tentative diagnosis of rupture of the 
marginal sinus of the placenta was made, and vaginal delivery was anticipated. 


*Present address, 701 duPont Building, Miami, Fla. 
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Following the examination the fetal heart could no longer be heard. Labor progressed 
rapidly, and 3 hours later a 5 pound, 6 ounce male stillborn fetus was delivered under gen 
eral anesthesia by low forceps and over a median episiotomy. The placenta was removed 
manually and no abnormalities were noted in the uterine cavity. The placenta was im- 
planted high on the right wall of the uterus. 


Examination of the placenta and membranes showed a velamentous insertion of the 
umbilical cord and rupture of an umbilical vessel (Fig. 1). There were no signs of rupture 
of a marginal sinus or premature separation of the placenta. The infant was pallid and 
showed obvious signs of exsanguination. 

One cubic centimeter of Pitocin was administered intramuscularly following the third 
stage. The patient had an uneventful postpartum course and was discharged from the hos 
pital on the third postpartum day. 


Fig. 1—Velamentous insertion of the umbilical cord. Arrows point to large ruptured vessels. 


Observations 


It is obvious that the rupture of an umbilical vessel during pregnancy is 
an obstetrical emergency as far as the life of the fetus is concerned. However, 
as can be seen from this case, fetal blood loss may occur for as long as 6 hours 
before fetal death occurs in utero. If the diagnosis can be made during this 
time, then the fetus can be saved. An engaged vertex presentation, as was 
present in this case, would seem to be a favorable accompaniment, because of 
the pressure on the torn vessel by the fetal head. 

The diagnosis of vasa previa rests primarily on the knowledge that this 
condition may occur. Bleeding after rupture of the membranes without the 
physical findings of premature separation of the placenta or placenta previa, 
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and without evidence of maternal blood loss by vital signs or laboratory find- 
ings, should alert the clinician to the possibility of vasa previa. If the blood 
from the vagina is examined under the microscope by routine smear and nu- 
cleated fetal red blood cells are found, then the diagnosis is confirmed. 


Treatment should consist of immediate delivery by the route indicated by 
the obstetrical condition present at the time the diagnosis is made. 


Immediate attention to the newborn should consist of red blood eell and 
hemoglobin determination and transfusion with whole blood if necessary to 
combat the anemia from blood loss. 


Ferguson' has recently focused our attention on the condition known as 
rupture of the marginal sinus of the placenta, which, in our experience, as in 
his, is a common cause of third trimester hemorrhage. An impression of rup- 
ture of the marginal sinus was held in this case. It is obvious from the case re- 
port why this mistake was made, and it will probably be the most common 
mistake in the diagnosis of vasa previa in the future. Vasa previa and rupture 
of the marginal sinus will not produce the signs of premature separation of the 
placenta or placenta previa as found by physical examination. However, the 
blood loss in vasa previa is fetal in origin and in rupture of the marginal sinus 
maternal in origin. So one might find the signs of blood loss in the mother 
from rupture of the marginal sinus if the bleeding is of sufficient magnitude. 

In all cases in which the diagnosis of rupture of the marginal sinus is 
made, after premature separation of the placenta and placenta previa are 
ruled out, a smear of blood from the vagina should be examined to exclude vasa 
previa, for it seems that it is in this group of patients that we are going to make 
the diagnosis of vasa previa in time to save the infant’s life. 


Summary 


A ease of vasa previa is presented and discussed so that the possible pres- 
ence of this entity may not be overlooked by the clinician. 


Appreciation is expressed to Dr. James G. Sites for the photography. 
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THE PRESENT STATUS OF POSTPARTUM HEMORRHAGE 
IN A PRIVATE HOSPITAL* 


F. J. Hormetster, M.D., AND JoHNn P. Saver, M.D., 
MILWAUKEE, WIs. 


(From the Department of Obstetrics and Gynecology of Milwaukee Hospital) 


NTIMATE contact with Maternal Mortality Committees has emphasized 

that obstetrical hemorrhage continues to lurk unseen and frequently unex- 
pected, amid the problems and often the confusions of a busy obstetrical service. 
It will leap without warning and create tragedy instead of what was planned 
as a happy ‘‘blessed event.’’ It is necessary that this continuous threat be 
recognized and, for security, institutions take inventory of their obstetrical 
experiences. 

An inventory, an accurate report, some pertinent observations, and some 
challenging unanswered questions constitute the scope and goal of this presenta- 
tion. 

Preliminary to an analysis of postpartum hemorrhages, maternal mortality 
at Milwaukee Hospital will be reviewed. 


Maternal Mortality 


On Dec. 15, 1950, Stouffer and Hofmeister’ submitted to the Chicago 
Gynecological Society a study of Maternal Mortality in Milwaukee Hospital. 
Today that study has been continued by adding the years 1950 through 1956 
in the process of analyzing the status of hemorrhage in a hospital staffed by 
private practitioners. This analysis, therefore, reflects the experiences of most 
of the practitioners in this audience. 


TABLE I. DELIVERIES AND MATERNAL DEATHS 


YEARS DELIVERIES DEATHS oe 
Vaginal.— 
1934 through 1949 25,019 22 0.087% 
1950 through 1956 20,836 _2 0.009% 
45,855 24 


Cesarean Sections.— 
1940 through 1956 2,195 No deaths 


During the 16 years, 1934 through 1949, there were 22 maternal deaths 
among 25,019 deliveries. In the 7 years, 1950 through 1956, 20,836 deliveries 
were tabulated. There were 2 maternal deaths during this time. One was 
caused by aspiration associated with general anesthesia; the other by an acute 
fulminating toxemia which was complicated by a fatal cerebrovascular accident 
shortly after admission. 


*Presented at a meeting of the Chicago Gynecological Society, March 17, 1957. 
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Number 


During the 23 years and 45,855 deliveries there were 4 additional deaths 
attributed to toxemia. The latest death and one in the previous series were 
associated with cerebrovascular accidents. 

Two previous deaths in this total number of deliveries were the result 
of anesthesia. They, however, were associated with caudal anesthesia which 
fell into disuse in our institution with the last death caused by it in 1945. 
Some Wisconsin institutions were slow to follow, with the result that the 
Maternal Mortality report? of the State of Wisconsin lists 4 deaths from 
caudal anesthesia in the short span of 24 months, within the past few years. 

It is interesting to note that since 1940 there have been 2,195 eonsecutive 
cesarean sections without a maternal death. 

There were 2 deaths associated with hemorrhage in this series of 45,855 
deliveries. Both of these occurred in 1935 before the establishment of a 
blood bank. One patient died 6 days after a low forceps delivery which 
was followed by packing, subtotal hysterectomy, 6 transfusions, and stripping 
of the kidney capsule, all after careful consultation by the best talent available 
at that time. There was no urinary output after the first 24 hours post 
partum. This was, by present-day standards, lower nephron nephrosis and 
an artificial kidney at that time might have changed the course. 

The other death followed bleeding after cesarean section. A vaginal 
pack was used. A subtotal hysterectomy was performed. The patient was 
given 6 transfusions and finally died 10 days after the original section. The 
cause of death is not clearly established. The inference can be made that 
this death is associated only with the original hemorrhage. 


Postpartum Hemorrhage 


A short review of the preceding cases was necessary in an attempt to try 
to solve one of our unanswered questions. A survey of the past 20,836 de- 
liveries during the 7 year period from 1950 through 1956 disclosed no deaths 
from hemorrhage. <A fact to be recognized, however, is not the absence of 
maternal deaths due to hemorrhage at Milwaukee Hospital, but an appreciation 
of the fact that wherever significant blood loss occurred the potential was 
present for the rapid loss of a life, had not every effort been effectively ex- 
panded and all facilities been available when the emergencies arose. 


TABLE II. INCIDENCE OF POSTPARTUM HEMORRHAGE 


Number of deliveries 20,836 

Number of postpartum hemorrhages 161 
Immediate postpartum hemorrhage 120 
Delayed postpartum hemorrhage 4] 


During the years 1950 through 1956, there were 161 instances of post- 
partum hemorrhage; 120 of these were immediate, 41 were considered delayed. 
Loss of more than an estimated 500 ml. of blood was considered postpartum 
hemorrhage. Though Eastman*® defines delayed postpartum hemorrhage as 
that which occurs subsequent to the first 24 hours, in our series hemorrhages 
which oceur more than one hour after the patient is returned to bed are con- 
sidered as being delayed. It is our personal observation that the early de- 
layed, by our definition, and the long delayed are the most hazardous. Our 
longest recorded delayed hemorrhage occurred at 5 weeks following a cesarean 
section and was attributed to subinvolution. 

Table III lists the causes of hemorrhage in the 161 recorded cases. It 
should be noted that there is a discrepancy in the number, which can be at- 
tributed to the fact that in several instances both vaginal vault and cervical 
lacerations were present in the same patient. 
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TABLE III. CAUSES OF POSTPARTUM HEMORRHAGE IN SERIES OF 20,836 DELIVERIES 


Uterine atony 76 
Retained tissue 29 
Lacerations, vault 27 
Lacerations, cervix 12 
Abruptio placentae 3 
Ruptured uterus 2 
Placenta previa 2 
Dissociated section 2 
Thrombocytopenic purpura 2 
Submucous fibroid 1 
Subinvolvtion 2 
Dicumarol therapy 1 
Questionable 5 


Table IV lists the 41 recorded causes of delayed hemorrhage. It will 
be noted that atony, which was tabulated as the number one cause of all 
hemorrhages, has dropped to the number two position in the delayed group. 
Of interest, and also a point for speculation, were the 5 cases marked question- 
able. These occurred in 1951, 1953, and 1954. One must speculate as to 
actual cause and wonder if a dilatation and curettement would not have been 
the better treatment. It is possible that it would have contributed to the 
answer. All of these cases were treated with Ergotrate and/or Pitocin and 
blood was given in 4 of them. Though dilatation and curettement cannot al- 
ways be considered as being innocuous, are we using this procedure as often 
as we should, both in postpartum hemorrhage and abortion? 


TABLE IV. RECORDED CAUSES OF DELAYED HEMORRHAGE IN SERIES OF 20,836 DELIVERIES 


Retained tissue 17 
Atony 14 
Laceration 1 
Fibroid 1 
Subinvolution 2 
Dicumarol therapy 1 
Questionable 5 


Careful analysis of the entire series showed that approximately one- 
third of the postpartum blood loss occurred in the spontaneous delivery group. 
Could this be due to complacency on the part of the operator who is satisfied 
to believe that with the normal approach there can be no complications? 
Even in this day of natural childbirth, one must be cognizant of the fact 
that obstetrics can be a major surgical procedure and never loses that threat 
regardless of the name you bestow upon it. 


TABLE V. TYPE OF DELIVERIES IN WHICH LACERATIONS WERE RECORDED 


Midforceps 20 
Low forceps 11 
Normal spontaneous 4 
Version and extraction 1 
Breech 1 


Attention must be directed to the fact that where laceration was a cause 
in postpartum hemorrhage, operative delivery exceeded normal spontaneous 
delivery by 7:1. 

You will recall that there have been no deaths from hemorrhage at Mil- 
waukee Hospital since 1934. The 2 deaths that occurred in that year were 
reviewed for this presentation in an attempt to determine their exact nature. 
There were no deaths in 2,195 consecutive cesarean sections. During the 7 
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years reviewed there were 65 cases of abruptio placentae confirmed as being 
correctly diagnosed. Thirty-three of these patients were delivered vaginally, 
and 32 by cesarean section. At no time was fibrinogen administered. At no 
time was the diagnosis of afibrinogenemia or hypofibrinogenemia recorded. 

During the years 1941 through 1950, 22,158* deliveries were associated 
with 334 instances of stillbirth, an incidence of 1.5 per cent. Twenty-one per 
cent of these fetuses were dead on admission. This rate has remained relatively 
constant. The incidence of stillbirths in both 1955 and 1956 was 1 per cent. 
The number of patients, therefore, who presented themselves with the fetus 
dead on admission during the years 1950 through 1956 would approximate 
60. Again let me remind you that there were no fatal hemorrhages or cases 
diagnosed as hypofibrinogenemia or afibrinogenemia; this despite these cases 
of intrauterine death. 

One of our unanswered questions is, Why is this condition not reflected 
in our statistics? We too have been ever alert to the problem since it was 
popularized by Reid® in 1953. Two cases remotely resemble situations com- 
plicated by hypofibrinogenemia. One was in 1952 when one of the staff was 
confronted by an abruptio placentae which was treated by cesarean section. 
Bleeding continued. The abdomen was reopened and a subtotal hysterectomy 
was performed. Much bleeding was encountered. A total of 14 pints of 
blood was used to stabilize the patient. No clot evaluation was made by the at- 
tending obstetrician. A second case in question was found in 1956. This was 
also abruptio placentae treated by cesarean section. The patient bled from 
multiple points. The site of venipuncture bled and resulted in hematoma 
formation. The clotting time was 14 minutes. A stable clot formed. Five 
pints of blood were used. The patient made an uneventful recovery. Was 
this hypofibrinogenemia? Did these cases spontaneously rectify themselves, 
a possibility suggested by Hodgkinson®? These, then, would be the only cases 
recorded in our series. There were no instances of afibrinogenemia. Has 
early intervention in abruptio as practiced at our hospital made the difference 
in our statistics? 

During this period of time, 1950 through 1956, one obstetrician delivered 
3,260 patients. The placenta was delivered by modified Brandt’s maneuver. 
The cervix was always inspected with the aid of retractors and ring forceps, 
immediately after the delivery of the placenta and before repair of the 
episiotomy. For teaching purposes, the cavity of the uterus was always in- 
spected by manual palpation. At first this was done by gloved fingers alone, 
now with the aid of a sponge. This has been done on all patients regardless 
of the Rh factor. There have been no complications regarding the Rh problem 
by sensation or morbidity. No antibiotics or chemotherapeutic agents were 
used in addition to accurate care against contamination. What has been 
accomplished ? 

Many fragments of membranes and many unsuspected bits of placental 
tissue have been found and removed. One unsuspected rupture of the uterus 
was found associated with the spontaneous delivery of a macerated fetus. 
This might have been a tragedy had it not been found immediately. Immediate 
total abdominal hysterectomy corrected the condition of this multiparous 
patient. Twelve instances of postpartum hemorrhage were associated with 
these 3,260 deliveries. This is an incidence of 0.36 per cent as compared to 
a 0.77 per cent incidence in the entire series reviewed. Has immediate 
systematic and careful examination with immediate repair reduced this in- 
eidence by over 50 per cent? Note, however, that in spite of these precautions 
delayed hemorrhage occurred 4 times, twice associated with retained placental 
tissue. The use of the sponge on the gloved fingers may eliminate a recur- 
rence of this experience. 
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TABLE VI. HEMORRHAGE IN SERIES OF 3,260 DELIVERIES 
Retained membranes 
Vault laceration 
Atony 


Atony 
Thrombocytopenic purpura 


Cervix and vault laceration 

Subinvolution (cesarean section) 

Retained tissue 

Hemorrhage from placental site (cesarean section) 


1956 Laceration associated with spontaneous delivery 
1 case 


*Delayed hemorrhage. 


Summary and Conclusions 


1. A previously reported maternal mortality survey is projected an addi- 
tional 7 years to show the findings associated with the delivery of 45,855 
patients in a private hospital. 

2. The 23 year maternal mortality rate is 0.052 per cent. This reflects a 
change from 0.087 per cent as reported in the 16 year period, 1934 through 
1949, when 25,019 patients were delivered to 0.009 per cent in the seven year 
period, 1950 through 1956, when 20,836 were delivered. 

3. An analysis of postpartum hemorrhage associated with the 20,836 
deliveries is presented. Atony leads the causes of all postpartum hemorrhages, 
but an analysis of the delayed hemorrhages shows the cause as retained tissue. 
This conforms with previously published concepts. 

4. Delayed hemorrhage has been defined as that occurring more than one 
hour after returning from the delivery room. The danger of this rather early 
delayed blood loss, because it can be interpreted by nursing observation as 
something to be expected, and by the delivering physician as something to be 
observed, has been alluded to. The physician may have just returned to his 
bed or office. 

5. Late delayed hemorrhage carries the danger of underestimation by tele- 
phone. This has resulted in hospital admission of the patient in a state of 
unnecessary severe shock. 

6. The lack of afibrinogenemia as a complicating entity at Milwaukee Hos- 
pital is discussed. Only speculations are presented as reasons. 

7. The experience of a single obstetrician who delivered 3,260 of the 
analyzed cases is presented. Immediate delivery of the placenta, inspection of 
the cervix, and intrauterine palpation are routine in all these cases. 

8. Comparison of statistics reveals the incidence of postpartum hemorrhage 
to be more than 50 per cent less than that found in the entire series. However, 
there were 2 cases of retained tissue. 
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9. A plea is made for routine inspection of the vault and cervix, with 
liberalization of intrauterine palpation, where there is even a slight suggestion 
of an indication. 
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Discussion 


DR. ROBERT J. HAWKINS.—We have one and a half to two times as many cases 
of postpartum hemorrhage as Dr. Hofmeister has. That speaks for the quality of work 
that he does. I realize fully that there can be variations in the estimation of blood 
loss. When blood loss is estimated by intern, resident, attending physician, and by 
any number of people it is difficult for all to have the same standards. Wolff and Rosner 
presented 1,000 cases in which the blood count was taken 4 days post partum. Twenty 
per cent of their patients showed some anemia. Again, it was demonstrated that there 
is some tendency to underestimate the amount of bleeding that occurs at various times. 


Twenty-nine of the early hemorrhages were due to retained placental tissue; 
practically 25 per cent of his 120 hemorrhages were from this cause. In the delayed 
hemorrhages, 17 out of 41, or about 41 per cent were due to retained placental tissue. 

Doctors who explore the uterus have a minimum number of cases of late hemorrhage. 
Exploration of the uterus in our hands does not increase the mortality but does reduce 
the late morbidity. We do not have patients returning to the hospital in all degrees of 
shock with retained placental fragments. In a period of 11 years in our own series we 
have had only one patient return to the hospital because of late hemorrhage. In Dr. 
Hofmeister’s series it would have eliminated 25 per cent of the early hemorrhages and 
41 per cent of the delayed hemorrhages. These figures are additional support for routine 
exploration of the postpartum uterus. 


DR. ALFRED J. KOBAK.—This afternoon I attended a reception at the Cook 
County Hospital commemorating the twentieth year of opening of the blood bank and 
also commemorating the formal opening of the new blood bank. In the office of this 
blood bank one sees a picture of the lovable Bernard Fantus and beneath it there is a 
plaque that was made in 1940, establishing that this was the first blood bank and it was 
opened in 1937 when it was found that refrigerated and citrated blood could be used safely. 


DR. HOFMEISTER (Closing).—Our cesarean section rate over the years, both initial 
and repeat, has remained at 4.5 per cent, 50 per cent being primary cesarean sections. 

We have always had a routine of taking the blood count 48 and 72 hours after de- 
livery and any transfusions needed were included in this program. Thirty-two gallons 
of blood were used altogether on the anemic patients. 

From 1922 through 1933 there were 5,848 deliveries, with 32 deaths, which include 
6 cesarean section deaths; this is one maternal death for every 182 deliveries. At the 
present time there is one maternal death for every 10,418 deliveries. 


A STUDY OF 3,022 ROUTINE MANUAL EXPLORATIONS 
OF THE POSTPARTUM UTERUS 


LIEUTENANT D. Moz.tey (MC) USN 


(From the Obstetrical Service, United States Naval Hospital, Corona, California) 


HE dictums and dogmas, if not the folklore, concerning the sanctity of the 

postpartum uterus tend to confound the young student of obstetrics. Several 
excellent papers have been published recently describing multiple manual ex- 
plorations of the postpartum uterus to prevent hemorrhage. Some authors 
advocate the incorporation of this procedure into the delivery routine, * while 
some still approach this operation with caution of greater or lesser degree. This 
paper will not presume to argue the advisability of this procedure but will re- 
port 3,022 deliveries during the past 18 months in which routine manual ex- 
ploration of the postpartum uterus was done, together with their follow-up 
studies. 

Almost every obstetrician will agree that even the most acute observer can- 
not be positive by careful inspection alone that a placenta has been delivered 
in its entirety.2, Duckman! reported that 50 per cent of all postpartum hemor- 
rhages, and Eastman® believes that almost all late hemorrhages are caused by 
retained placental fragments. 

Postpartum hemorrhage is followed by febrile morbidity, secondary anemia, 
economic loss, the danger of multiple blood transfusions, and occasionally 
death.**\> Glass’ reported 60 fatal postpartum hemorrhages, 12 of which were 
eaused by retained placental fragments. The fear of invading the postpartum 
uterus is indirectly responsible for many eases of postpartum hemorrhage both 
early and late.’ 


Materials and Methods 


The United States Naval Hospital at Corona, California, serves the Los 
Angeles and Long Beach areas which are some one and one half hours away. 
A moderate uterine hemorrhage might become serious in that length of time. 
To overcome this danger an effort was made to prevent late hemorrhage by 
exploring the uterus after the third stage of labor. Many authors believe this 
to be a safe procedure,’ * * * and follow-up studies seem to indicate that there 
are no deleterious effects on future pregnancies.® 

The explorations were done with the original perineal preparation, drapes, 
and gloves. No prophylactic antibiotics were given. No general or additional 
anesthesia is needed if the exploration is done immediately after the third stage 
of labor. 

Between Jan. 1, 1956, and June 30, 1957, 4,516 mothers were delivered, in 
3,022 of whom the uterus was explored after the third stage of labor. A variety 
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Number 


of reasons and conditions obtained to account for the 1,500 which were not ex- 
plored, the principal reason being that the attending physician preferred not 
to perform the exploration. 


Study 


Placental fragments were removed in 65 cases in which the placenta was 
considered intact and there was no suspicion of retained tissue. Fragments of 
placenta were removed in 26 cases in which the retention of cotyledons was 
suspected. Removal of only fragments of membranes and entire placentas was 
excluded from this study. 

During this period 11 patients suffered from postpartum bleeding caused 
by retained secundines. Three of these required transfusions of blood. All 
eases of postpartum hemorrhage were treated by curettage. In 9 of these pa- 
tients the uterus had been explored at the time of delivery, which had been from 
6 to 48 days before the onset of bleeding; exploration had not been done in 2 
eases. Of the uteri which had been explored at delivery, 7 had been considered 
empty of placental tissue and fragments of tissue had been removed from the 
other 2. 

There seems to be some correlation between the experience of the explorer 
and the incidence of overlooked secundines. Of the 7 patients whose uteri were 
explored and reported empty of tissue and from whom secundines were later re- 
moved by curettage, 5 were delivered by physicians who had never explored a 
uterus before coming to this hospital. 

During this period there were 9 patients with postpartum endometritis, all 
of whom responded rapidly to antibiotics. In 8 of these patients the uterus 
had been explored and reported free of secundines; one had not been explored. 


Summary 


1. Manual exploration of the postpartum uterus has been made an integral 
part of the delivery routine at this hospital, requiring no extra preparation or 
anesthesia. 


2. Of the 3,022 postpartum uteri explored, placental tissue was removed 
from 65 (2.15 per cent) which were presumably empty. 

3. Only 9 eases (0.3 per cent) of delayed postpartum hemorrhage due to 
retained secundines occurred in these patients, and 5 of these might possibly 
be attributed to the inexperience of the operators. 

4. Eight patients (0.26 per cent) of the 3,022 whose uteri were explored 
required treatment for postpartum endometritis. 

5. The number of late postpartum hemorrhages at this hospital has de- 
creased since the adoption of this procedure. 
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MYOMECTOMY WITH SUBSEQUENT PREGNANCY* 


Tuomas A. McCormick, M.D., BRooKLYN, N. Y. 
(From the Gynecological Service, St. John’s Episcopal Hospital) 


N THE 10 year period from Jan. 1, 1946, to Dee. 31, 1955, 66 myomectomies 

were performed at St. John’s Episcopal Hospital. This number is to be 
compared with that of 1,431 hysterectomies for fibromyomas during the same 
period. The data compiled from the records of the patients treated by myo- 
mectomy present some interesting statistics. 


Of the 66 patients, 59 of whom were married, 32 had been pregnant a total 
of 65 times prior to myomectomy. Of this number, 41 pregnancies (63 per 
cent) were carried to term, while 23 (37 per cent) were aborted before via- 
bility. This is to be compared similarly with a series reported from Mt. Sinai 
Hospital, New York,! wherein 59 per cent of 742 pregnancies associated with 
fibromyomas terminated with living infants. 


That fibromyomas may be a causative factor in sterility or abortion is well 
known. The tumor may be so located as to prevent migration of the sperm 
to the ovum; or it may compress or distort the Fallopian tube sufficiently to 
delay or prevent passage of the ovum down the oviduct. Then, too, fibroids 
are oftentimes found when a low-grade pelvic inflammatory disease is present. 
Likewise, the meno- or metrorrhagia frequently associated with fibroids causes 
a poor site of nidation for a fertilized ovum. Finally, distortion and compres- 
sion of the endometrial cavity through rapid growth and enlargement of the 
fibroid tumors during pregnancy contribute to early abortion in many eases. 


TABLE I. AGE AT WHICH MYOMECTOMY WAS PERFORMED 


AGE | NO. OF PATIENTS 
15-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 


Of the 66 patients in our series treated by myomectomy, 33 complained 
of lower abdominal or low back pain. Eighteen presented meno- or metror- 
rhagia. Seven were conscious of an abdominal mass, and 15 complained of 
pelvic pressure. Twelve patients had had no children despite one or more 
previous pregnancies. Twenty patients were subjected to myomectomy for 


*Presented at a meeting of the Brooklyn Gynecological Society, May 15, 1957. 
1128 


/ 

Vi 
N 
re 
in 
a 
el 
Ww 

4( 
to 
in 
er 
de 
bl 
ea 
mu 
lig 
ut 
| th 
in 
ple 
po 
be 
wa 
sul 
Op 
{ en 
tiv 
tor 
ity 
pel 
bec 
we 
tor 


Yedeme 3 MYOMECTOMY WITH SUBSEQUENT PREGNANCY 1129 
umber 


reasons of primary sterility. In 3 patients, myomectomy was performed dur- 
ing pregnancy, each time after the fourth month of gestation, and each with 
a preoperative diagnosis of ovarian cyst. In all 3 cases, the tumor was pedun- 
culated. Each patient continued to carry to term and was delivered vaginally 
without incident. 

The age of the patients at which myomectomy was performed varied, in 
our series, from 20 to 60 years, with 79 per cent being performed in the 25 to 
40 year age group. A complete grouping by ages is shown in Table I. 

The number and site of fibromyomas are not a contraindication to myomec- 
tomy. In our series, the fibroids ranged in number from one to twenty (Table 
II) and were located in various sites. Counseller? reported an interesting case 
in which he successfully anastomosed the uterine fundus and cervix after 
enucleating a cervical fibroid which necessitated section of the cervix. Davids’ 
described a case wherein 80 fibromyomas were removed from a single uterus 
with subsequent reconstruction of the organ. 


TABLE II. NUMBER OF FIBROMYOMAS EXCISED FROM SINGLE UTERUS 


NO. OF TUMORS | NO. OF CASES 


6 
5 
5 
+ 
1 
2 
1 
1 
1 
1 


There are, of course, instances in which myomectomy would be inadvisa- 
ble, as in acute pelvic inflammatory disease, uterine carcinoma, or badly dis- 
eased adnexa, where reconstruction of the Fallopian tubes would be impossible. 

The operative technique used in our series was similar in all cases. Upon 
mobilization of the uterus, a rubber catheter was placed through the broad 
ligaments, at the level of the lower uterine segment, in order to compress the 
uterine arteries. This tourniquet was loosened at intervals of 10 to 15 minutes 
throughout the operative procedure. An attempt was made to keep the incisions 
in the midline of the anterior surface of the fundus; and, where possible, multi- 
ple myomas were enucleated through a single incision. Incisions were made 
posteriorly when necessary; and in several cases the anterior incision had to 
be extended over the fundus to the posterior surface. The endometrial cavity 
was entered 19 times, in 12 inadvertently, and in 7 deliberately, to rule out 
submucous or pedunculated fibromyomas. A hysterosalpingogram prior to 
operation is invaluable in such cases, and may obviate the need to open the 
endometrial cavity. 

The majority of the patients showed some febrile morbidity postopera- 
tively, but recovery in all cases was prompt and complete. 

In follow-up, 14 (21 per cent) had one or more pregnancies after myomec- 
tomy. Of the 20 patients on whom myomectomy was done for primary steril- 
ity, 6 (30 per cent) had one or more pregnancies after operation, an acceptable 
percentage similar to that reported by other clinics.* All of the patients who 
became pregnant after myomectomy were delivered by cesarean section. There 
were 4 patients treated by myomectomy who subsequently required hysterec- 
tomy. 
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Conclusions 


Although the percentage of pregnancies following myomectomy in the 
series presented may be small, the fact that 30 per cent of the patients treated 
for primary sterility who conceived after myomectomy makes the considera- 
tion of this operation of prime importance. 
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INTRAUTERINE PREGNANCY AFTER OPERATIONS ON BOTH 
TUBES FOR SUCCESSIVE ECTOPIC GESTATIONS 


Epwin C. GALsTERER, M.D., SAGINAW, MICH. 
(From St. Luke’s Hospital) 


HIS report describes a case in which two full-term intrauterine gestations 

followed ectopic pregnancies of the right and left uterine tubes. The four 
pregnancies all occurred in less than two and a half years. 

The case, although an unusual one, becomes significant in the light of recent 
expressions by some writers favoring conservative surgery in ectopic pregnancy. 
Earlier practices were determined by slight expectation of subsequent intra- 
uterine pregnancy and the prospect of successful gestation was diminished by 
the method of treatment. 


Crawford and Hutchinson,’ in reviewing the literature prior to 1954, 
found that salpingectomy or salpingo-oophorectomy had been the preferred pro- 
cedure, and 94 per cent of their own series of 300 consecutive cases were so 
treated. Curtis? and Davis,* in their textbooks, also advised excision of the rup- 


tured tube at the cornu. There was a general feeling that surgical treatment 
precluded subsequent normal functioning of the affected tube,* and even that 
it might occasionally be wiser to remove the opposite tube because of the un- 
certainty of its capabilities.® 

Only within the last decade has it been deemed appropriate to consider, 
as Israel did in 1956, ‘‘the important patient with ectopic pregnancy who has 
a background of infertility and in whom the loss of a tube is a tragedy.’’® Sup- 
port for such consideration was given by Bender,’ who, while recommending 
preservation of the affected tube wherever possible, suggested as an alternative 
the removal of both the afflicted tube and its ovary, thus inereasing the function 
of the remaining ovary. His report showed a subsequent increased rate of con- 
ception. 

Estimates of recurrence of ectopic pregnancy range from 4 per cent (ac- 
cording to Mayo and Strassmann‘) to a corrected 14.3 per cent (according to 
Cook and Butt*). It is in such eases, in which surgery must be performed on 
the second tube, that conservative procedures become most significant. Stromme,? 
of Minnesota, described such a ease in 1953, in which he had successfully opened 
the tube, removed its contents, and carefully closed the incision so as to pre- 
serve tubal function. Despite the fact that the opposite tube had been removed 
previously, there were two subsequent intrauterine pregnancies, the last ter- 
minating in a full-term live birth. Robert’® of France cited 2 similar cases 
in 1955, in which the affected tubes were emptied. One of these patients subse- 
quently conceived and was delivered of a full-term infant. In a similar report 
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from Germany, in 1951, Jauch™ cited the case of a 21-year-old patient in 
whom the right tube had been resected at the cornu after rupture. When a 
tubal abortion occurred a year later from the fimbria on the opposite side, the 
outer third was removed and a stomatoplastic operation was performed at the 
end of the remaining portion. Several years later an uncomplicated full-term 
pregnancy was completed. The success of such a procedure represents a major 
advance over the former theory that, ‘‘If the outer one third, the ampulla of 
the Fallopian tube, has been resected, the inner two thirds of whatever is left 
does not function as a patent canal,’’ and that, therefore, ‘‘neither an intra- nor 
extrauterine pregnancy is to be expected.’”* 

The most complete research report in this field was made by Jarvinen,” 
of Helsinki, in 1954. He surveyed the frequency of pregnancy after conserva- 
tive surgery in 100 patients who had had previous ectopic pregnancy. Of the 
30 patients in this group who had previously had one tube extirpated, 7 became 
pregnant after conservative surgery on the other tube. His procedures were 
of three kinds: (1) expression of the ovum from the fimbriated end of the 
tube, (2) section, like that performed by Stromme and Robert, and (3) resection. 
It is noteworthy that, of 20 patients who underwent resection, 2 became preg- 
nant, one pregnancy resulting in a miscarriage, the other in a new tubal gesta- 
tion. 


Two factors have made it important that the surgical principle to be ap- 
plied to ectopic pregnancy be reconsidered. (1) The increasing number of 
ectopic pregnancies in recent years, mainly because of the use of antibiotics," 


makes this a matter of concern to a greater number of women. (2) The de- 
creasing mortality rate due to the availability of blood has reduced the risk. 
The danger of further ectopic gestation should not of course be underestimated, 
and it is important to use discretion in determining which patients should be 
exposed to such a chance. 


Case Report 


The patient, white, 20 years of age, gravida i, entered the hospital during the third 
month of pregnancy because of vomiting, severe abdominal pain of sudden onset, and the 
complaint of recent spotting. There was pronounced tenderness over the lower abdomen and 
a state of weakness and mild shock was apparent. On being told of the need for operation, 
the patient requested that all efforts be made to retain her procreative function. Laparotomy 
disclosed free blood within the peritoneal sac, and a ruptured ectopic pregnancy of the 
ampullary portion of the left uterine tube was identified. The distal third of the tube was 
excised and the bleeding was controlled. A chromic No. 1 catgut suture was inserted into 
the tubal opening and allowed to remain. The postoperative course was uneventful. The 
tissue diagnosis was chronic salpingitis with ectopic pregnancy on the left. 

Approximately 3 months later the patient was admitted again to the hospital in a 
state of profound shock. She related a similar history of nausea and abdominal pain. 
Laparotomy showed a ruptured ectopic pregnancy in the body of the right tube. Under 
local anesthesia, the tube was excised at the cornu. Blood was forced into the veins by 
pressure. The postoperative course after the first day was similarly uneventful. The labora- 
tory again reported chronic salpingitis with ectopic pregnancy on the right. 

Four months thereafter, the patient presented herself in a gravid state with nausea, 
abdominal fullness, breast soreness, soft enlargement of the uterus, and positive Chadwick’s 
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and Hegar’s signs. She was Rh negative, while her husband was Rh positive. No serum 
antibodies to the Rh factor were identified. Progress was without incident until the thirty- 
fourth week when a rise in blood pressure and trace of proteinurea were noted. The 
patient had gained 15 pounds during the previous 2 weeks. Bed rest, low-salt diet, and 
sedation failed to provide improvement and the patient was admitted to the hospital. The 
edema progressed and there were scotomas and headache. The blood pressure was 160/100 
mm. Hg. There was moderate pitting edema of the extremities. The urine showed one 
plus albumin, the blood count was normal, and there were no anti-Rh antibodies. Two weeks 
before term a normal male infant, weighing 2.95 kilograms, was delivered by low cervical 
cesarean section, a procedure chosen because the cervix was not ripe and the presenting part 
was floating. Recovery from the operation was satisfactory. The only sign of toxemia was 
a persistent 1 plus albuminuria. 

At the time of postnatal consultation, the patient was advised that curtailment of 
physical activities would attend any subsequent pregnancy. Undisturbed by this warning, 
she returned 5 months later in a gravid state, 19 months after her first ectopic pregnancy. 
Under a program of rest and dietary restriction, the course of pregnancy was less complicated 
than had been anticipated. Serum antibodies to the Rh factor were not detected throughout 
the gestation period. One week before term, a normal male infant who weighed 2.98 kilo- 
grams was delivered by low cervical cesarean section. 


Comment 


The case herein deseribed serves to illustrate that successful intrauterine 
gestation may be accomplished after bilateral tubal pregnancies. The develop- 
ment of plastic procedures for the repair of uterine tubes after ectopic preg- 
nancy also affords a contribution to the possibility of success. In the light of 


recent trends toward conservative surgery in such eases, it may be concluded 
that the patient who is particularly desirous of normal pregnancy after ectopic 
gestation may be given hope, and that conservative therapy may be rewarded by 
favorable results. 
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HYDATIDIFORM MOLE* 


A Clinical and Pathological Study of 72 Cases, With Reference to Their 


Malignant Tendencies 


J. Locan, M.D., anp Leon Morytorr, M.D., 
New York, N. Y. 


(From the Woman's Hospital, Division of St. Luke’s Hospital) 


Penns of 72 consecutive patients with hydatidiform mole, admitted and 
treated from 1929 to 1955, at the Woman’s Hospital, Division of St. 
Luke’s Hospital, is presented, with special reference to 8 cases, in whieh chorion- 
epithelioma subsequently developed. 

In this study, we attempted to correlate the clinical, laboratory, and _his- 
tological findings with the malignant tendencies of the mole. We wish to diseuss 
particularly our methods of clinical and pathological evaluation of the hydatidi- 
form mole. 


Incidence 


Hydropie changes are not uncommon in early pregnancy. Robert Meyer’ 
estimated that from 4 to 10 per cent of all early pregnancies are complicated 
by some degree of hydropie degeneration of the stroma of the chorionic villi. He 
was able to demonstrate hydropie degeneration of the stroma of the chorionie villi 
in one third of 2,589 spontaneous abortion specimens in the Mall Collection 
(Carnegie Institute of Embryology). 

In a special study covering 2,000 abortion specimens in 30,000 pregnancies 
at New York Hospital, Javert’® found 21 moles, an incidence of 1 in 1,400. 
In our material at Woman’s Hospital, comprising 7,121 abortion specimens (ex- 
amined histologically) and a total of 70,171 pregnancies, our incidence of hy- 
datidiform mole was 1 in 99 abortions or 1 in 974 pregnancies (Table I). 


TABLE I. INCIDENCE OF HYDATIDIFORM MOLE 


A. In Pregnancy.— 
Woman’s Hospital! (70,171 pregnancies) 
Margaret Hague Maternity5 (75,000 pregnancies) 
New York Hospital1® (30,000 pregnancies) 
Hertig and Edmonds® 
Novak16 

B. In Abortion Specimens.— 
Woman’s Hospital11 (7,121 abortions) 1:99 
New York Hospital1° (2,000 abortions) 795 
Bellevue Hospital2: (4,500 abortions) 
Mall Collection13 (2,589 abortions) :261 


*Presented at the Clinical Meeting of the American Association of Obstetricians 
Gynecologists, March 15, 1957, New York, N. Y. 
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Table II demonstrates the incidence of hydatidiform mole in different age 
groups. The youngest patient was 19 years old; the oldest was 48 years. The 
majority of cases (72 per cent) occurred in the most active reproductive age 
between 20 and 35 years. 


TABLE II. INCIDENCE IN DIFFERENT AGE GROUPS 


AGE NO. OF CASES | Jo 
19 years 3 4 
20-35 years 52 72 
36-48 years if 24 
Total 72 100 


Table III classifies the incidence of hydatidiform mole according to parity. 
There were 26 primiparas and 46 multiparas. 


TABLE TiI. INcIDENCE ACCORDING TO PARITY 


PARITY NO. OF CASES | 
Primiparas 26 
Multiparas 46 64 

Para i 

Para ii 

Para iii 

Para iv 

Para v 

Para vi 

Para vii 

Para ix 
Total 


Lo 


Diagnosis and Treatment 


In the early stages of a molar pregnancy, there are no clinical features that 
will permit a definite diagnosis. Vaginal bleeding or spotting was the outstand- 
ing symptom in our eases. It was, however, clinically interpreted as incom- 
plete abortion in 26 cases (36 per cent) and was mistaken for a missed abortion 
in 17 cases (24 per cent). Positive diagnosis was made only after portions of 
the mole had been expelled or obtained by curettage. In only 22 cases (30 
per cent) was a molar pregnancy suspected or diagnosed preoperatively. 
One of the most valuable factors in establishing the preoperative diagnosis was 
the quantitative determination of chorionic hormone (Aschheim-Zondek test). 
Spontaneous explusion of the mole occurred in 12 of the cases (17 per cent) 
(Table IV). 

The uterus was larger than the normally expected size at the stage of 
gestation in only 8 of our eases (11 per cent) (Table V). 

As soon as the diagnosis of mole was established, treatment was directed 
to evacuation of the contents of the uterus. In the majority of cases, abortion 
was imminent and occurred spontaneously. Pitocin served as a useful adjunct 
in effecting expulsion of the mole. Hemorrhage and infection were success- 
fully treated with transfusions and antibiotics. A careful curettage was per- 
formed in all eases, following spontaneous or induced abortion of the mole 
(except for cases where hysterotomy or primary hysterectomy was performed). 

Complications were few. Ten patients were admitted in an anemic state; 
5 of these required multiple transfusions. Acute fulminating toxemia and 
hydramnios occurred in 2 cases, necessitating immediate termination of preg- 
naney by hysterotomy. One of these cases’! was a rare twin molar pregnancy, 


1136 LOGAN AND MOTYLOFF Am. J. Obst. & Gynec. 


May, 1958 


which consisted of a normally developed fetus of 4 months’ gestation with a 
normal placenta, intimately in contact with a separate placenta, which was con- 
verted into a typical hydatidiform mole. The other case proved to be chorio- 
adenoma destruens. 


TABLE IV. SYMPTOMS AND DIAGNOSIS 


NO. OF CASES 


Symptoms of Hydatidiform Mole.— 
Uterine bleeding 
Enlargement of uterus 
Spontaneous expulsion 
of mole 


Initial Clinical Diagnosis.— 
Threatened abortion 
Incomplete abortion 
Missed abortion 24 
Mole suspected 30 
Diagnosis deferred 10 
Total ‘ “100 


TABLE V. DISCREPANCY BETWEEN SIZE OF UTERUS AND LENGTH OF GESTATION PERIOD 


NO. OF CASES G 


Normal expected size 50 
Smaller 32 
Larger 11 
Not recorded 7 
Total ‘ 100 


Eight eases exhibited malignant tendencies one week to 4 months follow- 
ing the detection of the mole (Table VI). 


TABLE VI. LAPSE OF TIME BETWEEN DISCOVERY OF HYDATIDIFORM MOLE AND 
DIAGNOSIS OF CHORIONEPITHELIOMA 


"NO. OF CASES 


week 
weeks 
weeks 
weeks 
weeks 
weeks 
Total 


— 


1 at DO OO 


Correlation of Histological Pattern and Clinical Course 


Attempts have been made to correlate the histological pattern of the 
hydatidiform mole with its potential malignant tendency. Hertig and Sheldon* 
tried to demonstrate marked correlation between pathological and_ clinical 
malignancy in their study. They stated that moles which show a well-developed 
villous pattern, edematous stroma, and scanty trophoblastic proliferation are 
usually benign, while those with hyperplastic overgrowth of the trophoblast 
with a tendency to penetrate stroma or invade uterine wall are more likely 
to become malignant. We were not able to confirm these observations at 
Woman’s Hospital. 
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In our study, 64 of the 72 patients were curetted. These cases were 
classified histologically in three groups. As shown in Table VII, Group 1 con- 
sisted of 31 cases. These moles had no histological evidence of trophoblastic 
proliferation or invasion, yet in one case (Case 4) of this benign-appearing 
group malignant manifestations developed 5 weeks later (choriocarcinoma). 
In 2 of 14 cases of the second or intermediate group, with evidence of minimal 
or localized trophoblastic proliferation, a diagnosis of chorioadenoma was made 
one month and four months, respectively, following curettage. There were 19 
cases in the third group, which histologically exhibited excessive trophoblastic 
proliferation, associated with infiltrative tendencies. Only 5 of these cases 
(26 per cent) proved to be malignant (confirmed histologically). 


TABLE VII. HISTOLOGICAL CLASSIFICATION OF 64 CASES FROM CURETTINGS AND INCIDENCE 
OF CHORIONEPITHELIOMA 


EXTENT OF TROPHOBLASTIC INCIDENCE OF 

PROLIFERATION AND/OR CHORIONEPITHELIOMA 
GROUP INVASION NO. OF CASES | NO. OF CASES %o 
1 None 31 3 
2 Localized or minimal 14 14 
3 Extensive 19 f 26 
Total 64 


It was our routine to follow all patients, after removal of the mole, with 
quantitative determinations of chorionic hormone at weekly intervals until 
the results were negative, and then monthly thereafter for at least one year. 
Periodic x-rays of the chest were also part of our routine procedure. In most 
cases, the chorionic hormone was not demonstrable within 2 months. 


Diagnosis and Final Outcome in 8 Cases With Malignant Tendencies 


Eight cases (11 per cent) presented a persistently positive or rising titer 
of chorionic hormone following removal of the mole. This finding was inter- 
preted as suggestive of retention of chorionic elements or residue of the mole 
and was considered an indication for repetition of the diagnostic curettage and 
x-ray of the chest. The histological examination of the material obtained by 
repeat curettage of these 8 cases disclosed extensive trophoblastic proliferation in 
3 eases; chorioadenoma destruens in 2 eases, and no evidence of chorionic ele- 
ments in 3 eases. 

A hysterectomy was performed on the 3 patients with extensive tropho- 
blastic proliferation and the pathological diagnosis in all 3 cases was chorio- 
adenoma destruens. Brief reports of these 3 cases follow. 


Case Reports 


CASE 1.—S. C. (No. 76121), a 36-year-old gravida ii, para i, white private patient, was 
admitted to the Woman’s Hospital on May 21, 1945, complaining of vaginal bleeding of 3 
weeks’ duration. Her last menstrual period had been in March, 1945. The uterus was 
enlarged to the size of an 8 weeks’ gestation and a clinical diagnosis of threatened abortion 
was made. The patient was treated conservatively for one week during which period the 
bleeding increased. 

A curettage was performed which revealed a hydatidiform mole with minimal prolifera- 
tion of chorionic epithelium (Fig. 1). It was recommended that this patient be followed with 
quantitative determinations of chorionic hormone. However, the patient left the city and 
failed to return until Oct. 9, 1945, 4 months following her discharge from the hospital. She 
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Fig. 1. 


Fig. 2. 


Fig. 1—Woman’s Hospital No. 64662. Note the undifferentiated appearance of a cluster 
of trophoblastic elements and the minimum overgrowth of epithelial covering of chorionic 
villi. (X100; reduced ¥%.) 

Fig. 2.—Woman’s Hospital No. 65467. (Same patient as Fig. 1, 4 months later.) Note 
the typical stroma of the villi of a hydatidiform mole and extensive atypical (anaplastic) 
overgrowth of chorionic epithelium. (X100; reduced ¥%.) 
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reported that she had a recurrence of irregular vaginal bleeding for 6 weeks. The titer 
of chorionic hormone was positive (1,000 M.U. in 1,000 c.c. of urine). The patient was 
readmitted for another curettage. 


Curettings were histologically interpreted as residual mole with extensive and active 
proliferation of epithelium (Fig. 2). Following the curettage, the titers of chorionic hormone 
remained persistently positive. A complete hysterectomy with bilateral salpingo-oophorectomy 
was performed. The pathological diagnosis was chorioadenoma destruens. 

One week postoperatively, a shadow was found in the lungs, which was interpreted 
as a metastatic lesion and was treated with x-ray. Three months later, the lesion in the 
lung diminished and finally disappeared. This patient is alive and well 12 years after 
hysterectomy. When last seen, in March, 1957, she had no evidence of recurrence of disease. 


CASE 2.—F. 8. (No. 61475), a 46-year-old white Italian woman, gravida x, para x, 
complaining of vaginal bleeding of 2 months’ duration, was admitted to Woman’s Hospital 
on March 14, 1936, She reported that two scrapings had been performed by her private 
physician at home on Jan. 8, 1936, and Jan. 22, 1936. 

On pelvic examination, an enlarged, boggy uterus was palpated. Laboratory studies 
showed a marked secondary anemia with 6 Gm. of hemoglobin and 2 million red blood cells. 
The patient ran a stormy and febrile course for 2 weeks, during which period she received 5 
units of blood. On March 30, 1936, a curettage was performed. A hydatidiform mole 
was found. Histological examination disclosed extensive proliferation of chorionic epithelium. 
Quantitative chorionic hormone titers were positive (20,000 M.U. in 1,000 ¢.c.). X-rays of 
the chest and pelvis were negative. 

On April 6, 1936, a complete hysterectomy with bilateral salpingo-oophorectomy was 
performed. Pathological diagnosis was chorioadenoma destruens with remnants of hy- 
datidiform mole and lutein cysts of the left ovary. 

A 4 year follow-up of this patient revealed no evidence of recurrence of disease and 
she was discharged in good health. 


CASE 3.—C. H. (No. 84835) was a 33-year-old white woman, gravida iii, para ii, who 
was admitted to Woman’s Hospital on Oct. 8, 1944, complaining of vaginal bleeding of 3 
months’ duration. Her last menstrual period had been in June. She had been hospitalized 
at another hospital on Sept. 12, 1944, for an incomplete abortion, where a curettage had 
been done and a mole found. 

Quantitative determinations of chorionic hormone were positive. Curettage confirmed 
the diagnosis of mole. Histological examination of the curettings showed excessive pro- 
liferation of chorionic epithelium. Chorionic hormone titers persisted positive and elevated 
(55,000 M.U. per 1,000 e.c.). A complete hysterectomy and right salpingo-oophorectomy 
were performed. A final diagnosis of chorioadenoma destruens was made. X-ray studies 
were negative. The titers of chorionic hormone became negative 10 days postoperatively and 
remained negative. A 7 year follow-up of this patient showed no evidence of recurrence. 
When last seen in 1951, she was in good health. 


In the 3 cases with negative findings on curettage there were shadows in 
the lungs, which were interpreted as metastatic lesions. These cases emphasize 
the limitations of curettage as a diagnostic procedure and the importance of 
repeated quantitative determinations of chorionic hormone for diagnosis of 
entopie or ectopic chorionepithelioma. Case reports follow. 


Case 4.—M. H. (No. 73876) was a 26-year-old Negro patient, gravida iv, para i, who 
was first seen in the Woman’s Hospital Outpatient Department on Nov. 18, 1940, com- 
plaining of menometrorrhagia of 3 months’ duration. A tentative clinical diagnosis of 
hyperplasia of the endometrium was made and the patient was treated in the Outpatient 
Department for 2 months without improvement. 
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Fig. 3—Woman’s Hospital No. 73876. X-ray film. Note the deposits in both lung fields, indi- 
cated by arrows. 


Fig. 4.—Woman’s Hospital No. 56098. (Same patient as Fig. 3.) Choriocarcinoma, replacing 
and destroying the endocervix, upper part of the cervical canal. (23; reduced ¥.) 
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On Jan. 8, 1941, she was admitted to the hospital for a diagnostic curettage. The 


uterus was slightly enlarged and, although only a scant amount of curettings was obtained, 


Fig. 5. 


Fig. 6. 


Fig. 5.—Same as Fig. 4. Note the typical texture of choriocarcinoma. (125; reduced \%.) 
Fig. 6.—Same as Figs. 4 and 5. Choriocarcinoma. (X125; reduced %.) 
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uterine bleeding was excessive and required tamponade. Histological examination of curettings 
showed chorionic tissue of early pregnancy. Quantitative determinations of chorionic 
hormone were recommended to ascertain whether there was a retention of chorionic elements. 


Three weeks postoperatively, bleeding recurred. The titers of chorionic hormone were 
positive (27,000 M.U. in 1,000 c.c. of urine). One month later, the titer rose to 55,000 M.U. 
in 1,000 ¢.c. of urine. On March 21, 1941, another curettage was performed. A few small 
fragments of tissue were obtained and interpreted as decidua without chorionic elements. 
The titers remained positive, however. X-rays of the chest showed numerous shadows in- 
terpreted as metastatic deposits (Fig. 3). 

On April 21, 1941, a complete hysterectomy with bilateral salpingo-oophorectomy was 
performed. A final diagnosis of choriocarcinoma of the uterus with bilateral lutein cysts 
of the ovaries was made (Figs. 4, 5, and 6). This patient received pelvic and chest x-ray 
series. Positive titers of chorionic hormone and positive x-ray findings were observed for 2 
years. 


On March 29, 1944, x-ray laboratory and physical findings were entirely negative. This 
patient was observed for 7 years and there was no evidence of recurrence of disease. 


Case 5.—T. B. (No. 117476), a 28-year-old Negro woman, gravida ii, para i, was ad- 
mitted to Woman’s Hospital on May 8, 1953, complaining of vaginal bleeding of one week’s 
duration, following 10 weeks’ amenorrhea. Pelvic findings consisted of a slightly enlarged 
uterus and a 4 cm. tender cystic mass in the right adnexal region. The tentative diagnosis 
was incomplete abortion or right ectopic pregnancy. 


A curettage was performed on May 14, 1953, and showed a hydatidiform mole with 
marked chorionic invasion of decidua and myometrium. Postoperative weekly determinations 
of chorionic hormone were negative until July 2, 1953, when tests became positive (1,000 
M.U. in 1,000 ¢.c. of urine). On July 26, 1953, the patient was admitted for a repeat 
curettage. Histological examination showed a normal secretory endometrium. Following 
this curettage, the titers of chorionic hormone became negative. X-ray studies on July 31, 
1953, however, showed a shadow in the upper left lung, which was interpreted as a metastatic 


lesion (Fig. 7). One week later, Aug. 11, 1953, a shower of metastatic lesions was seen in 
both lungs (Fig. 8). 


In view of the radiological findings, the patient was readmitted for hysterectomy. 
X-rays taken a day before hysterectomy was scheduled showed no trace of 3 discrete lesions 
previously seen (Fig. 9). Because of the inconsistency of the radiological findings and the 
negative titers of chorionic hormone, it was decided to do a third curettage instead of a 
hysterectomy. A normal secretory endometrium was again obtained. The suspicious lesions 
in the lungs regressed spontaneously. Radiological, laboratory, and physical findings have 
remained negative to date, 4 years following removal of the mole. 

Comment.—This is a case of benign deportation or benign ‘‘metastasis’’ of a hy- 
datidiform mole or the chorionic elements of the mole with spontaneous regression of lung 


lesions. This case especially points out the great diagnostic and prognostic value of the 
quantitative determinations of chorionic hormone. 


Case 6.—R, G. (No, 121681) was a 30-year-old white private patient, gravida ii, para 
i, who complained of profuse vaginal bleeding. Her last menstrual period was on Jan. 24, 
1954. On admission to Woman’s Hospital on June 7, 1954, she expelled a mole. Curettage 
was performed and histological examination of curettings showed marked proliferation 
of trophoblasts and moderate invasion of decidua. The titer of chorionic hormone was 
positive (1,000 M.U. in 1,000 c.c. of urine). One month later, the patient was read- 
mitted for another curettage. Histological examination showed no evidence of chorionic 
elements. Chest x-rays, however, showed shadows in the lungs, which were interpreted 
as metastatic lesions. 

A complete hysterectomy with bilateral salpingo-oophorectomy was performed on the 
basis of positive radiological findings alone. The final diagnosis was myomatous uterus 
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with bilateral lutein cysts of ovaries. The lung lesions regressed spontaneously. This 
patient has been observed for 3 years and there is no evidence of disease. 

Comment.—This case also illustrates the metastases of the hydatidiform mole or its 
chorionic elements, with spontaneous regression of the lung lesions. It is important to 


Fig. 10. 


wes. 43. 


Fig. 10.—Woman’s Hospital No. 64922. Hydatidiform mole. Note massive necrosis of 
stroma and epithelium. (x23; reduced %.) 

Fig. 11—Woman’s Hospital No. 64930. Same as Fig. 10. Necrotic decidua, inclusions 
of degenerated cells of chorionic epithelium. 
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bear in mind that positive radiological findings per se in a patient with negative histological 
findings on curettage should not be considered conclusive evidence of malignant metastases 
unless substantiated by positive titers of chorionic hormone. In our experience, the quantita- 
tive determinations of chorionic hormone have far greater diagnostic and prognostic value. 


Repeated curettings were interpreted as chorioadenoma destruens follow- 
ing hydatidiform mole in 2 eases and hysterectomy confirmed the diagnosis 
(Cases 7 and 8). 


Case 7.—M. F. (No. 87160), a 25-year-old Puerto Rican woman, gravida ii, para 0, 
complaining of irregular vaginal bleeding of 6 months’ duration, was first seen in the 
Woman’s Hospital Outpatient Department on June 8, 1945. She reported that her last 
menstrual period had been in November, 1944, and in January, 1945, a diagnosis of 
pregnancy had been established by her private physician. 


Fig. 12.—Same as Fig. 11. (x100; reduced %.) 


The uterus was the size of a 4 months’ gestation. The Aschheim-Zondek test was 
positive. A provisional diagnosis of mole or missed abortion was made and the patient 
was admitted to the hospital. On July 8, 1945, a curettage was performed. Microscopic 
examination of curettings showed typical villi of hydatidiform mole with partial necrosis 
and localized overgrowth of chorionic epithelium (Figs. 10, 11, and 12). 

One month following curettage the titer of chorionic hormone was positive (27,000 
M.U. in 1,000 ¢.c. urine). Rising titers of 55,000, 75,000, and 146,000 were reported on 
August 17, September 7, and October 3, respectively. The patient was readmitted for 
another curettage. Histological examination of curettings showed a residue of infiltrative 
mole with excessive overgrowth of trophoblasts. A diagnosis of chorioadenoma destruens 
was made (Figs. 13 and 14). X-ray studies were negative. 
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Fig. 13. 


Fig. 14. 


Fig. 13.—Woman’s Hospital No. 65579. Same case as Fig. 12, 4 months later. Chorio- 
adenoma destruens. (X23; reduced ¥.) 

Fig. 14.—Woman’s Hospital No. 65579. Same as Fig. 13. Chorioadenoma destruens. 
reduced ¥.) 
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A complete hysterectomy with bilateral salpingo-oophorectomy was performed. The 
final diagnosis was chorioadenoma destruens with lutein cysts of ovaries. This patient 
received a pelvic x-ray series. She has been observed for 12 years and has been in good 
health with no evidence of recurrence of disease. 


Case 8.—L. V. (No. 3112954), a 43-year-old primipara, 4 months pregnant, was 
admitted to Woman’s Hospital on March 25, 1952, with an acute fulminating type of toxemia. 
Her last menstrual period was on Nov. 17, 1952. She reported that she had had scant vaginal 
bleeding for the past 3 months. 


A hysterotomy was performed and a mole found. Microscopic examination showed 
localized, excessive trophoblastic proliferation. Two months following hysterotomy, the 
patient develped vaginal bleeding and was readmitted for curettage. The titer of chorionic 
hormone was positive (1,000 M.U. in 1,000 ¢.c.). X-ray studies were negative. 

A curettage was performed. The diagnosis of chorioadenoma destruens was made 
on the curettings and confirmed histologically after hysterectomy. The titers of chorionic 
hormone became negative. This patient has been observed for 5 years and has no evidence 
of disease. 


The final diagnoses in the 8 cases which exhibited malignant tendencies 
are summarized in Table VIII. 


TABLE VIII. FINAL DIAGNOSIS IN 8 CASES WHICH EXHIBITED MALIGNANT TENDENCIES 


DIAGNOSIS NO. OF CASES 


Chorioadenoma destruens (following mole) 5 
Choriocarcinoma (following mole) 1 
Metastatic mole (or chorionepithelioma %), lungs 2 
Total 8 


Summary of Management of 72 Cases 


Table IX summarizes the management of the 72 cases (43 were private and 
29 were ward eases). 


TABLE IX. MANAGEMENT OF 72 CASES OF HYDATIDIFORM MOLE 


TREATMENT ; NO. OF CASES 


Curettage 64 
Repeat curettage followed by hysterectomy 8 
Repeat curettage followed by negative findings 4 
Hysterotomy 3 
Laparotomy (tubal molar abortion) 1 
Primary hysterectomy 4 


Total 


~ 


Curettage was performed in 64 eases. Of these 64 cases, a repeat curettage 
was indicated in 12 eases with positive titers of chorionic hormone and/or his- 
tological evidence of chorionic elements. Hysterectomy followed in 8 of these 
12 cases. In the remaining 4 cases the histological findings and titers were 
negative during follow-up. In 3 cases the uterus was greatly enlarged and hys- 
terotomy was considered the safest procedure, as the evacuation of a large 
mass through an undilated cervix may entail considerable risk. Primary hys- 
terectomy was performed in 4 eases. It was preferred in the patients ap- 
proaching menopause, as it dealt with the immediate problem and minimized 
the risk of possible malignancy. There was no mortality in this series. 
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Summary 

1. A clinical and pathological study of 72 consecutive cases of hydatidiform 
mole is presented. 

2. Eight cases (11 per cent) exhibited malignant tendencies one week to 
4 months following detection of the mole. 

3. The final diagnosis in these 8 cases proved to be chorioadenoma destruens 
in 5; choriocarcinoma in one; and metastatic moles (chorionepithelioma ?) in 
the lungs in 2. 

4. There was no death or recurrence in this series. 


Conclusions 


1. In our study, no true correlation was found between the histological 
pattern of the mole and its malignant tendency. 

2. We wish to call attention to the limitations of curettage as a diagnostic 
procedure. 

3. Negative histological findings, in the presence of positive titers of cho- 
rionie hormone, indicate that the chorionic elements may be lodged deep in the 
myometrium beyond the reach of the curette, or may have metastasized to 
distant organs, as the lungs. 

4. Postitive radiological findings, in the presence of negative histological 
findings, should be considered inconclusive evidence of malignant metastases, 
unless substantiated by positive titers of chorionic hormone. 


5. Periodie quantitative determinations of chorionic hormone proved to 
be the most sensitive and accurate indicator in detecting entopic or ectopic 
chorionepithelioma. 
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SITES AS THE POINT OF FIRST METASTASIS 
IN 32 CASES OF CHORIONEPITHELIOMA 


Site of Primary Metastasis 


in 10 out of 32 cases, or in 31.21 per cent. 


DIAGNOSED CHORIONEPITHELIOMA 


THE RELATIVE FREQUENCY OF VARIOUS ANATOMIC 


(From the University of the Philippines and the Philippine General Hospital) 


TABLE I, Primary SITES OF METASTASIS IN 32 CASES OF MICROSCOPICALLY 


H. Acosta-Sison, M.D., MANILA, PHILIPPINE ISLANDS 


HIS study is based on 32 patients with microscopically diagnosed chorion- 
epithelioma, who developed metastasis and who were observed at the Phil- 
ippine General Hospital during the 6 year period from 1950 through 1955. 


Table I shows that the lungs have been the primary site of metastasis in 
14 out of 32 cases, or in 43.75 per cent. The vagina has been the primary site 


SITE 


NO. OF 
CASES 


OUTCOME 


Lungs alone 3 Recovered 
Primary lung metastasis, later metastasis to other sites 11 Died 
Vaginal metastasis alone 1 Recovered 

died 
Primary vaginal metastasis; later lungs 5 : ses EE a 
Primary vaginal metastasis; later other sites besides 

the lungs 4 Died 
Left broad ligament alone 1 Recovered 
Primary metastasis in right broad ligament, then lung 

metastasis 1 Recovered 
Primary metastasis in broad ligament; later other sites 1 Died 
Primary metastasis in parametrium; later other sites 

including lungs 1 Died 
Primary metastasis in cervix; later other sites including 

lungs 1 Died 
Primary metastasis in liver in conjunction with hydatidiform 

mole; later other sites 1 Died 
Tube and ovary—chorionepithelioma ab initio in right 

ovary width extensive metastasis in lungs and chorionic 

cell emboli in many blood vessels 1 Died 
Primary site of metastasis in right tube and ovary; 

later other sites 1 Died 

Total 32 Recovered 8 
Died 24 
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The broad ligament was found to be the primary site in 3 cases. 


Other 
structures, such as the parametrium, the cervix, the ovary and tube, and even 


the liver were occasionally noted as the first target. 


/ 
/ 
| 


ACOSTA-SISON Am. 3 Obst. & Gyne 


ay, 1958 


Total Metastases Recorded in All Sites 


Table II shows the total incidence of metastasis in the different sites. It 
shows that the lungs were eventually involved in 94 per cent and the vagina 
in 43.75 per cent of the 32 cases. 


TABLE IJ. ToTant INCIDENCE OF METASTASES IN DIFFERENT SITES 


SITE | NO. OF CASES | ___% INCIDENCE : 
Lungs 30 (primary 14; 
secondary 16) 
Vagina 14 (primary 10; 
secondary 4) 


Brain 

Liver 

Kidneys 

Ovary 

Intestines 

Parametrium 

Broad ligament 

Cervix uteri 

Blood vessels showing chorionic emboli 
Pulmonary (1 case) 
Cerebral (1 case) 
Internal and external iliac 
Ovarian 
Inferior vena cava (1 case) 

Lymphatic glands and vessels in 
mediastinal, subdiaphragmatic, 
retroperitoneal (1 case), mediastinal 
and tracheobronchial (1 case), and 
pelvic (1 case) areas 

Fallopian tube 

Bladder 

Stomach 

Spleen 

Adrenals 

Thyroid 

Mesentery 

Douglas’ cul-de-sac 

Pelvie wall 


3 
2 
2 
1 
1 
1 
1 
1 
1 
1 


Other organs frequently affected were the brain, liver, kidneys and the 
ovaries. Less common secondary points of involvement were the intestines, 
stomach, spleen, adrenals, the parametrium, mesentery, Douglas’ cul-de-sac, 
and the lateral pelvie wall. 

Though the metastasis is mostly carried through the blood stream, such 
blood vessels as the pulmonary, ovarian, the iliaes, the inferior vena cava, and 
cerebral blood vessels have been found to contain chorionic cell emboli. Ma- 
lignant chorionic cells have also been found in the lymphatic glands and ves- 
sels in the mediastinal, tracheobronchial, subdiaphragmatic, and retroperi- 
toneal areas. 

Park and Lees' found that among their collected 295 cases of chorionepi- 
thelioma with metastasis, various organs were affected in the following order 
of frequency: lungs (53.59 per cent), vagina (35.59 per cent), brain (15.59 
per cent), liver (8.13 per cent), kidneys (11.52 per cent), spleen (8.13 per 
cent), and ovaries (5.42 per cent). 

Though our percentage incidence in the different organs is not the same 
as that of Park and Lees, the order of frequency is the same in the first 5 
organs, namely, lungs, vagina, brain, liver, and kidneys. In Hunter’s* 12 cases, 
the lungs, vagina, and brain also follow the same order of frequency. 
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Mortality in Patients With Metastases in Various Sites 


Table III shows the death rate according to the site of primary metastasis. 
With the exception of the broad ligament where the mortality in 3 cases was 
33.33 per cent, the vagina where the mortality in 14 cases was 71.42 per cent, 
and the lungs where the mortality in 30 cases was 80 per cent, in the rest of 
the sites of metastasis the mortality was 100 per cent. Perhaps the hopeless- 
ness of these latter cases is due to the fact that these metastases are actually 
secondary to other primary sites of metastasis. 


TABLE III. Morvrauiry IN CASES WITH METASTASES IN VARIOUS SPECIAL SITES 


NO. OF NO. OF % 
SITE OF METASTASIS CASES DEATHS MORTALITY 
Lungs 30 24 80 
Vagina 14 10 71.42 
Brain 9 9 100 
Liver 9 9 100 
Kidneys 8 8 100 
Ovaries 7 7 100 
Intestines 5 5 100 
Parametrium 5 5 100 
Broad ligament 3 1 33.33 
Fallopian tube 2 2 100 
Bladder 2 2 100 
Cervix 3 3 100 
Stomach 1 1 100 
Spleen 1 1 100 
Adrenals 1 1 100 
Thyroid 1 1 100 
Mesentery 1 1 100 
Douglas’ cul-de-sac 1 1 100 
Pelvic wall 1 1 100 


Pulmonary blood vessel, 1; external and 
internal iliac, pulmonary, ovarian vessels, 
and inferior vena cava, 1; cerebral 
artery, 1 (emboli) 3 3 100 

Lymphatics in mediastinal and tracheo- 
bronchial, 1; in mediastinal, subdia- 
phragmatic, and retroperitoneal, 1; 

in pelvic lymphaties, 1 3 3 100 


Of 32 patients with metastases, 8 recovered (Table IV). In these 8 eases, 
there was only one vaginal metastasis. This metastasis, proved by biopsy, was 
treated by enucleation in addition to the panhysterectomy and bilateral sal- 
pingo-oophorectomy for the primary lesion. 


TABLE IV. Srres or METASTASIS IN 8 PATIENTS WHO RECOVERED 


Vagina alone 


1 case 
Lungs alone 3 cases 
Left broad ligament alone 1 case 
Right broad ligament first, then lungs 1 case 
Vagina first, then lungs 2 cases 
Total 8 cases 


Three patients had lung metastasis only as shown by x-ray. In 2 of these 
eases the lung metastasis was discovered early and treated by x-ray. In a 
third case, the lung metastasis occurred in conjunction with hydatidiform 
mole. A hysterectomy was performed with the mole in situ, and the lungs 
were then treated by deep x-ray. 

In 2 cases, the primary metastatic growth was in the broad ligament. Both 
patients were subjected to panhysterectomy and bilateral salpingo-oophorec- 
tomy, with, in addition, the removal of the broad ligament growth which in one 
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case was as large as a hen’s ‘egg. Both were postoperatively treated with 
testosterone with successful result. One patient was given 700 mg. and the 
other 4,000 mg. before the frog test of the urine became negative. They have 
been followed for one year with no evidence of recurrence. 


Two patients with primary vaginal metastasis later developed secondary 
metastasis in the lungs. In the first of these 2 cases, the vaginal metastasis 
occurred in conjunction with the hydatidiform mole, which was treated by 
enucleation of the vaginal growth in conjunction with panhysterectomy, and 
the lungs were treated by postoperative deep x-ray. In the second ease, the 
vaginal growth was first seen 14 days after a curettage for hydatidiform mole. 
This lesion was immediately enucleated and panhysterectomy and bilateral 
salpingo-oophorectomy performed. The secondary lung metastasis shown by 
x-ray after the operation was successfully treated by deep x-ray. 

Park and Lees reported that the sites of metastasis in their patients who 
recovered were the vagina (21 cases), uterine wall (6 cases), lung (3 cases), 
and broad ligament (1 ease). 


Comment 


Metastases in the lung, or vagina, or in both the vagina and lung, or in 
the broad ligament, provided these are recognized and treated early, may be 
followed by recovery. Advanced metastases in these regions, whether or not 
they spread to other organs such as the brain, liver, kidneys, ovaries, spleen, 
stomach, intestines, vessels and lymphatics, and parametrium are invariably 
fatal. 

Among 19 fatal cases reported in a separate paper,® 12 deaths were listed 
as being caused by either delay or absence of treatment. In these cases there 
had been early signs of malignancy which were not acted upon by either the 
physician or the patient. These signs took the form of bleeding, an enlargment 
of the uterus, or the presence of a pelvic mass. Furthermore, follow-up ob- 
servation with the frog test of the urine had not been carried out after the 
expulsion of the hydatidiform mole. 


Six of the 19 deaths were, however, listed as inevitable. 


Summary and Conclusion 


1. Metastasis of chorionepithelioma in such regions as the lungs, vagina, 
and the broad ligament, if recognized and treated early, may be followed by 
recovery. This was demonstrated in 8 of our cases. 


2. Metastasis in such regions as the brain, liver, kidneys, ovaries, stomach, 
intestines, spleen, parametrium, pelvic wall, lymph glands, and lymphatics is 
invariably fatal. 

3. In 24, or 75 per cent, of our 32 cases, the primary site of metastasis was 
either the lung or the vagina. Six of these patients, because they were treated 
early, recovered. However, 18 cases with the primary metastasis in these 
favorable sites, because they were not recognized early, resulted fatally. 
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REVIEWS OF NEW BOOKS 


Inhalation Anesthesia in Childbirth, By E. H. Seward. 56 pages, 11 illustrations. Spring- 
field, Ill., 1957, Charles C Thomas, Publisher. $1.50. 


An informative booklet for the English midwife may be, as the author states in his 
introduction, useful to those who are concerned with the practice or teaching of analgesia. 
It discusses labor pain and how nitrous oxide-air and Trilene-air mixtures may be best used 
to combat it. The use of nitrous oxide-air analgesia is not generally considered the best 
practice, however, because of the low amount of oxygen that can be delivered to the pa- 
tient; but where this is practiced, this booklet stands as beneficial, for it lists the con- 
traindications to usage, a comparison of the agents, and causes of failure. Diagrams of the 
Fecola and Emotril apparatus are included and there are necessary rules, regulations, and 
apparatus specifications for the midwife found in the appendix. 


Radium-Isodose Curves. By A. Verhagen. 96 pages, 34 figures. Stuttgart, 1958, Georg 
Thieme Verlag. $4.65. 


This small volume contains a series of excellent isodose curve graphs with both 
German and English texts. 


Ulcerative Colitis, By Harry E. Bacon. 395 pages, 184 illustrations. Philadelphia, 1958, 
J. B. Lippincott Company. $15.00. 


Dr. Bacon’s book is an excellent, attractively produced, up-to-date volume on ul- 
cerative colitis. He has written a detailed chapter on associated pregnancy, After a 
complete review of the literature, the author feels that while colitis does not influence the 
outcome of pregnancy, there is some evidence that pregnancy exerts a deleterious effect on 
the disease, 


Artificial Insemination in the Human. By A. Schellen. 420 pages. Houston, Texas, 1957, 
Elsevier Press, Inc. $14.00. 


Here is a comprehensive report of the current status of artificial insemination in the 
human. The first four chapters are devoted to a definition of terms, the historical aspect 
of the procedure, and insemination in animals, The indications for insemination were 
collated from practitioners who treat infertility. Consequently there is no unanimity of 
opinion in the list. The contraindications appear in the next chapter. 

Pretreatment diagnostic studies are suggested in Chapter 7. The methods and tech- 
niques of insemination in addition to semen collection are discussed. Various places cited 
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for donor insemination include the couple’s home and hotel rooms. These areas are to be 
avoided. It is suggested that if insemination is performed hours before the thermal shift 
in the basal body temperature more males will be born, whereas females result when insemina 
tion is done days before ovulation. Significant statistical documentation is not given. 

The donor should be known to the doctor, married, of proved fertility, and 20 to 35 
years of age. Precautions for legal protection of all parties involved are listed in Chap- 
ter 10. The opinions solicited varied from no written permission to legal adoption of the 
child. 

The results of insemination are summarized in Chapter 11. The author advocates 
more perseverance in homologous insemination and believes that a 30 per cent success rate 
is possible. In donor insemination, the over-all results showed a success rate in 75 to 80 
per cent of cases but 15 per cent of the pregnancies resulted in abortion, The physical 
risks of insemination are minimal if the proper precautions are taken. The author com- 
pares adoption and donor insemination and he states the advantages of each procedure. 
Public opinion with relation to insemination is noted in Chapter 14 by a presentation of 
specimens and comments from lay journals. The social, economic, psychological, legal, 
and religious problems of insemination are covered comprehensively in the final four 
chapters. 

Although the author has not had a large personal experience with artificial insemina- 
tion in the human, his presentation and complete review of the literature make the book 
a valuable contribution in the field of sterility. Among the minor criticisms are the 
verbosity and occasional repetition in some sections. The references are complete but an 
alphabetical arrangement at the end of each chapter would have increased their value. 


Erythroblastosis Fetalis. By F. H. Allen, Jr., and L. K. Diamond. 143 pages, 8 figures. 
Boston, 1958, Little, Brown & Company. $4.00. 


We are in complete agreement with Dr. Edith Potter, who says in the foreword, “It 
is a rare and intensely satisfying experience to find a book that is exactly what you would 
like to have been able to produce yourself.” This monograph was first published in three 
numbers of the New England Journal of Medicine in October. 

The editor cannot help but praise the clarity and simplicity of the presentation in 
this volume. It is the best synopsis of this complicated subject yet presented in English. 


Ostetricia e ginecologia. By Espedito Moracci. Volume 1, 807 pages, 293 figures; Volume 2, 
526 pages, 302 figures. Naples, Italy, 1957, V. Idelson. $30.00. 


Two volumes, the first on obstetrics (807 pages, 293 illustrations), the second on gyne 
cology and operative techniques (526 pages, 302 figures), are written from a single viewpoint. 
In order to keep the book within the limits of a usable treatise, emphasis was put only on the 
most practical problems. 

The introduction very briefly and clearly deals with the elements of embryology, clinical 
anatomy, and physiology of the female genital tract. The first section of the first volume 
deals with all the stages of the reproductive activity in the woman, under normal conditions, 
and the second section with the diseases in pregnancy and caused by pregnancy. Under tlie 
subject, ‘‘Toxemias of Pregnancy,’’ the following conditions are briefly described: hypereme 
sis, pre-eclampsia and eclampsia, premature separation of the placenta, acute yellow atrophy 
of the liver, and others intimately related to pregnancy, such as anemia, skin diseases, neu- 
rological disorders, and asthma gravidarum. 

The second volume is divided into two parts: The first deals with the physiopathology 
and treatment of the diseases of the female genital tract, exclusive of pregnancy, and their 
interrelationships with the other organ systems in the body. In regard to diagnostic methods, 
much space is given to vaginal smears and the use of the colposcope. Benign and malig- 
nant tumors are very briefly but quite clearly described, along with their treatment, in the 
light of the most recent studies and observations. 
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In the last 230 pages of his book, the author describes the operative techniques, both 


obstetric and gynecologic, which are the most common and important for the general prac- 
titioner to know. 


Gynecologic and Obstetric Pathology. By Emil Novak and Edmund Novak. Fourth edition. 
650 pages, 683 illustrations. Philadelphia, 1958, W. B. Saunders Company. $14.00. 


As the fourth edition of a book generally accepted as an outstanding work in its field 
comes to review, it is with sadness that we note the passing of its senior author on Feb. 3, 


1957. It is pleasant to know that future revisions will be done by Drs. Donald Woodruff 
and Edmund Novak. 


This fourth edition follows in general the format of previous volumes. The pages are 
somewhat larger, however, and there are more illustrations. The opinions expressed are 
formulated in the light of present concepts. Thus, the discussion of the significance of 


endometrial hyperplasia in relation to endometrial carcinoma is most logical and not dog- 
matic. 


Not a great deal has been changed or added to the bulk of the text, However, the 
chapters on the placenta, other than hydatidiform mole and chorionepithelioma, are now 
written by Dr. Robert Nesbitt and have been enlarged. 


A chapter on “Gynecologic and Obstetric Exfoliative Cytopathology,” by Dr. John 
Frost, has been added. This is an important addition, for this aspect of gynecologic pathol- 
ogy has attained great importance. 


One can express only praise for this text. It will constitute a wonderful memorial 
to a great teacher in his chosen field of endeavor. Most gynecologists will want this book, 
not only because it is authoritative but also to have a reminder of Emil Novak in their 
offices. 


Operative Obstetrics. By R. Gordon Douglas and William B. Stromme. 
York, 1957, Appleton-Century-Crofts, Inc, $20.00. 


735 pages. New 


According to the authors, this is the first book on obstetric operations to appear in 
the United States since 1870, Their objective has been to confine their writing to op- 
erative obstetric practice. 

The first chapter is devoted to practical anatomy. Not only the female reproductive 
tract but the other pelvic viscera are described. 

A chapter on preoperative care and operative management includes a discussion of 
prenatal care, x-ray pelvimetry, abdominal incisions and their closure, and a valuable 
section on preoperative and operative management of systemic complications. 

Anesthesia and analgesia are discussed at length. More than twenty-five different 
methods are in current use at the New York Lying-In Hospital. The most popular are 
nitrous oxide and oxygen with or without ether, or local anesthesia, including pudendal 
block. 

In view of the current interest in perinatal mortality, the chapter on infant resuscita- 
tion and immediate care of the newborn is very timely. 

Abortion, ectopic pregnancy, and induction of labor are discussed in concise and 
ample chapters. Under induction of labor, however, such obsolete methods as the intro- 
duction of the bag or bougie are described, although the bougie has not been used by the 
authors in the last decade or the bag employed in many years. 

The subject of forceps delivery is well done, the description of the use of the Barton 
forceps and the Kielland forceps being especially valuable. 

Tarnier forceps are advocated for axis traction although both here and abroad they 
have long been replaced by the simpler and more convenient Haig-Ferguson, Dewey (not 
Dewees), Good, or Irving forceps. 
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The indications, contraindications, and techniques of version, breech extraction, and 
conversion are discussed, In breech delivery the newer techniques for delivery of the 
shoulders and aftercoming head are not mentioned. 

In the management of patients with previous cesarean section, the authors’ policy in 
general is to allow a trial of labor for vaginal delivery. They do not subscribe to the dic- 
tum, “once a cesarean, always a cesarean.” 

Under embryotomy the old conventional instruments such as the cranioclast and 
basiotribe are still described. 

The final chapters on episiotomy and repair of obstetric trauma, other operations of 
the generative tract, and postoperative care are valuable. 

No two obstetricians will ever agree entirely on methods or rationale in obstetrics. 
The authors have frankly stated their own views based on wide experience and sound 
judgment. 

The illustrations, both photographs and drawings, are outstanding. The numerous 
pictures of operating-room setups are of questionable value. 


As Eastman states in the foreword, the book is a great credit to the authors and to 
American obstetrics. 


Stedman’s Medical Dictionary, Nineteenth Edition. By Norman Burke Taylor and Allen 
Elisworth Taylor. 1656 pages, 23 plates. Baltimore, 1957, Williams & Wilkins Com- 
pany. $12.50. 


Stedman’s has always been the reviewer’s favorite medical dictionary, partly because 
of the emphasis on etymology. The new edition has 35 pages on medical etymology, with 
many of the more common Greek and Latin roots defined and illustrated by words in which 
they occur. Dr. Stedman’s rather finical prefaces to earlier editions are omitted and this 
takes some of the joy out of finding questionable or erroneous derivations, two examples of 
which will suffice for this review. “Syndrome” is rhymed with hippodrome and derived 
from the same root (Spéu0s = a running, a race). Both Webster’s and the Oxford English 
dictionaries give three syllables to “syndrome” and derive it from dpayeivy (to run). While 
one word is a noun and the other a verb, from the same root, the difference is enough to 
add a syllable. Micturition is defined as “urination,” with corresponding definitions for 
micturate, emictory, etc. Etymologically and originally, micturition means the desire to 
urinate and the Oxford English Dictionary says “often erron.: the action of making 
water.” The Latin base of the word is micturire, a desiderative verb from mingere. 

In our own field, under eclampsia, “puerperal eclampsia” is defined as “convulsions, 
of uremic or other origin, occurring in the latter part of pregnancy or during labor.” This 
is unchanged from the earliest editions, which were written at a time when the presumed 
uremic nature of eclampsia was still an acceptable hypothesis. But why could not 
“puerperal eclampsia” occur in the puerperium, as well as in pregnancy or labor? 

These are but carping criticisms, however. The book is well printed, with the words 
under definition in bold-face type. Eponyms are usually accompanied by identifications 
and dates of the men concerned, Many abbreviations are given, e.g., “G.S.W.,” gunshot 
wound. Many chemical formulas are listed alphabetically, e.g., Na,CO, = sodium carbonate. 

All in all, this is the medical dictionary for me. 


Laboratory Applications in Clinical Pediatrics. By Irving J. Wolman. 1019 pages, New 
York, 1957, McGraw-Hill Book Company, Ine. $15.00. 


Dr. Wolman, in this volume, has attempted to rewrite the standard texts of pediatrics 
from the point of view of the clinical pathologist. To some extent he has succeeded, but 
much of the material is already available. 

The material covered is comprehensive and includes a detailed discussion of the 
pediatric aspects of hematology, microbiology, and biochemistry. Knowledge in all of 
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these fields has progressed so rapidly that it has become almost impossible for one indi- 
vidual to be well informed in all of them. Since the author is primarily a hematologist, 
this section is well written, as expected. The biochemical section, on the other hand, is 
on less solid foundations. 


The book does contain a great deal of information, however, and, perhaps most im- 
portant of all, an extensive bibliography is listed at the end of each chapter. 


Pharmacological Principles of Medical Practice. By John C. Krantz, Jr., and C. Jelleff 
Carr. 1313 pages, 56 figures, 4 plates. Baltimore, 1958, Williams & Wilkins Company. 
$14.00. 


The latest edition of this text is in keeping with the format of the previous editions, 
giving pharmacological principles and concise information about drugs and their action on 
the various systems of the body. New chapters have been added concerning the treatment 
of mental illness and the local use of drugs in the ear, eye, nose, and throat. The latter 
chapter includes “detailed” information for the bedside treatment of various affections, 
some of which go beyond the realm of a pharmacology text, e.g., “Herpes Zoster Oticus. ... 
Locally, hot compresses are often effective in relieving the local discomfort.” The authors 
have also included a new chapter on pharmacological agents in allergic diseases in which 
is included a much-needed compendium of the antihistamine preparations on the market. 

Not all chapters have been brought up to date. The chapter on the response of the 
uterus to drugs is the same as in the 1954 edition despite the important advances made 
since that time in the elucidation of the structure and actions of oxytocin and vasopressin. 
A 1953 reference is the latest found in this regard. 

It is surprising not to find a separate chapter on the chemotherapy of neoplasms. 
This material is hidden in the chapter on the hematopoietic system and is not indexed. 


In general this text is good for fast reference; however, other texts should be con- 
sulted for more detailed information. 
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SELECTED ABSTRACTS* 


The Canadian Medical Association Journal 
Vol. 77, July 1, 1957. 


*Chown, B., Lewis, M., and Best, B.: Severe Haemolytic Disease of the Newborn Due 
Probably to the Combined Action of Anti-A and Anti-S, p. 31. 


Chown, Lewis, and Best: Severe Hemolytic Disease of the Newborn Due Probably to Com- 
bined Action of Anti-A and Anti-S, p. 31. 


This case is the fourth instance of hemolytic disease due to Anti-S as an isoimmune 
antibody since its discovery by Walsh and Montgomery in 1947. 

A group O, S-, Fy(a), K—- mother sensitized by two previous transfusions produced 
x group A, S-, K-, Fy(a) infant whe died with severe hemolytic disease and birth trauma. 
Although the cord serum contained Anti-A antibodies and no Anti-S, and the mother’s 
blood at delivery showed a weak Anti-S reaction, it is felt that Anti-S, being an indirect 
Coombs acting antibody, could have crossed the placenta and been completely absorbed 
by the baby’s cells. Second, the maternal titer of Anti-S rose after delivery, just as 
Rh antibodies so often do, whereas the titers of Anti-A, Fy(a), and K did not. Finally, 
the only antigenic difference between this child and the previous child, who is group A, 
S-, Fy(a), K-— and who was also born after the stimulation (transfusions) and the produc- 
tion of Anti-S by the mother, was the presence of the S factor in the cord blood of the 


second infant who died of severe hemolytic disease while the first infant had only an 


early but transitory jaundice, presumably due to Anti-A. 


GEORGE SOLISH 


Journal of the American Medical Association 
Vol. 165, October 12, 1957. 


*Greenberg, M., Pellitteri, O., and Barton, J.: Frequency of Defects in Infants Whose 
Mothers Had Rubella During Pregnancy, p. 675, 


Greenberg, Pellitteri, and Barton: Frequency of Defects in Infants Whose Mothers Had 
Rubella During Pregnancy, p. 675. 


A study of pregnant women with rubella was carried out in New York City from 
1949 to 1955. One hundred and twenty-five cases were found in 1955 and 180 in the 6 
preceding years. One hundred and four women had rubella during the first trimester of 
pregnancy; 27 per cent gave birth to normal infants, 3 per cent to congenitally malformed 
babies, 3 per cent to stillborn infants, and 12 per cent to other nonviable fetuses, The 
incidence of congenital deformities among the liveborn babies of these women was 9.7 
per cent. No controls were used, so that a comparison with women who had no rubella 
could not be made. The authors note that rubella appears to increase the likelihood of 


malformations, but not at the high rate of incidence set by early authors. 


ROBERT C. KNAPP 
*Titles preceded by an asterisk are abstracted below. 
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Vol. 165, November 9, 1957. 
*Rider, R. V., Harper, P. A., Knoblock, H., and Filter, 8S. E.: An Evaluation of 
Standards for the Hospital Care of Premature Infants, p. 1233. 
*Boggs, T. R.: Clinical Experience With Hemolytic Disease of Newborn Infants, 
p. 1237. 


Rider, Harper, Knoblock, and Filter: An Evaluation of Standards for the Hospital Care 
of Premature Infants, p. 1233. 


A study of hospital care of premature infants was made in 1952 in Maryland. The 
hospitals were ranked on the basis of conformity to currently accepted standards and then 
their rank correlated with the neonatal survival. The data showed that hospitals conform- 
ing closely to accepted standards for the care of premature infants did exhibit a higher 
neonatal survival rate than those that did not. 

ROBERT C, KNAPP 


Boggs: Clinical Experience With Hemolytic Disease of Newborn Infants, p. 1237. 


oF 


The author presents the results achieved in caring for 251 infants with hemolytic 
disease secondary to Rh blood group incompatibility, Treatment was directed toward 
keeping the total serum bilirubin level below 20 mg. per 100 ml. during the first 5 days 
of life. A significantly higher percentage of failures was encountered in premature in 
fants than in those at full term. Importance is attached to the typing of blood of all preg- 
nant women and to testing for the presence of Rh antibodies in the serum of those who are 
Rh negative. Warning is also given against the indiscriminate use of early termination of 
pregnancy because of the high rate of failures in the premature and the difficulty in being 
certain that a previously sensitized woman is carrying an infant with hemolytic disease. 


ROBERT C. KNAPP 


Vol. 165, November 30, 1957. 
*Nesbitt, R. E.: Postmature Pregnancy—Clinical Obstetric Aspects, p. 1656. 
*Kohl, Schuyler G.: Oxygen Levels in the Postmature Fetus, p, 1659. 
*Clifford, 8. H.: Pediatrie Aspects of the Placenta Dysfunction Syndrome in Post- 
maturity, p. 1663. 


Nesbitt: Postmature Pregnancy—Clinical Obstetric Aspects, p. 1656. 


Recognizing postmaturity as an important problem will help facilitate the early diag- 
nosis and treatment of this complication, The state of the placental function is a more 
important factor than the gestational age during the latter part of pregnancy. Post- 
maturity may be recognized clinically by decrease in the size of the uterus due to resorp- 
tion of amniotic fluid, loss of maternal weight, and fetal distress evidenced by meconium- 
stained amniotic fluid. There is a threefold increase in the perinatal mortality of post- 
mature infants, with the greatest increase occurring in utero during labor. The increased 
evidence of complications of labor in postmaturity is noted and it is stated that in the 
ease of uterine inertia cesarean section is preferable to oxytocin stimulation. Early in- 
duction of labor is not indicated for this condition, but application of sound obstetrical 
principles, particularly during labor, is important. 

ROBERT C, KNAPP 


Kohl: Oxygen Levels in the Postmature Fetus, p. 1659. 


The author reviews the literature relating to fetal oxygen levels. He notes Bar- 
eroft’s work showing that the demand of the fetus for oxygen increases as it matures and 


/ 
3 
d 
4 
\ 


Volume 75 
Number 5 


SELECTED ABSTRACTS 1161 


that the blood from the uterine veins in pregnant rabbits decreases in oxygen content as 
pregnancy continues, He cites the work of Walker and Turnbull, who demonstrated the 
inverse relationship between the oxygen content in the umbilical vein and the hemoglobin 
value; also, the showing that the perinatal mortality rate at the University of Aberdeen 
was three times as high at 43 weeks as at 40 weeks, because of the increase in stillbirths. 
The author shows that the incidence in the Kings County Hospital of stillbirths in the 
postmature group is 1.4 per cent, or one-half that of Walker. Also, his data reveal that 
62 per cent of the stillborn postmature fetuses died prior to the onset of labor, which is 
the same rate as for the mature stillborn, and that the difference between the incidence 
of stillbirths in deliveries of mature or postmature infants is insignificant. 


ROBERT C. KNAPP 


Clifford: Pediatric Aspects of the Placenta Dysfunction Syndrome in Postmaturity, p. 
1663. 


The author notes that prolonged pregnancies with a normal placenta present no 
pediatric problem, but with placental abnormalities either fetal death in utero or anoxic 
injuries to the respiratory and nervous systems may result. Placental dysfunction may 
result in clinical conditions in the newborn which he divides into three stages: (1) the 
infant has desquamation, long nails, abundant hair, white skin associated with loss of 
vernix, and loss of subcutaneous tissue; (2) the infant presents the same picture, and also 
the liberation of meconium-stained amniotie fluid; and (3) the meconium becomes yellow 
and stains the macerated surface of the skin. He notes that pediatric treatment is the 
same as that employed in other asphyxiated infants. 


ROBERT C. KNAPP 


Public Health Reports 


Vol. 72, October, 1957. 


*Frazier, T. M., Nesbitt, R. E. L., and Pentecost, M. P.: Accuracy of the Reported 
Causes of Fetal and Neonatal Deaths, p, 933. 


Frazier, Nesbitt, and Pentecost: 
Deaths, p. 933. 


Accuracy of the Reported Causes of Fetal and Neonatal 


A study of the accuracy of the causes of perinatal deaths given on death certificates 
submitted to the Baltimore City Health Department by the Johns Hopkins Hospital during 
1953 was made. One hundred and twenty-seven deaths were included; 50 were fetal deaths, 
and 77 were early neonatal deaths. 

It was found that some 40 to 50 per cent of the cause-of-death statements did not 
agree with those posted to special certificates based on careful examination of the clinical 
history, a pathological report, and the findings of an infant mortality conference, 

These results indicated that fetal deaths caused by conditions in the mother are 
inaccurately reported more frequently than deaths due to conditions determined in the 
fetus. As to neonatal death, there was a high percentage of agreement between the 
original and special certificates in congenital malformations and hemolytic and hemorrhagic 
disease of the newborn. It was found that infection of the newborn was underreported 
on the original certificates among neonatal deaths. 


JOHN J. DETTLING 
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Correspondence 


Endometriosis Resulting From Surgical Implantation 
To the Editors: 


[ read Drs. Scott and Wharton’s paper on “The Effect of Estrone and Progesterone 
on the Growth of Experimental Endometriosis in Rhesus Monkeys” with a great deal of 
interest, since experiments similar to theirs were carried out several years ago in clinic 
patients at the Jefferson Davis Hospital, Houston, Texas. 

In the operating room, tissue removed from the patient’s endometrial cavity was 
implanted in the upper end of the abdominal incision or in the labia of 42 patients in 
whom previous curettement had revealed no endometrial cancer. 

The endometrium was placed in the upper end of the incision just as the last stitch 
was placed in the skin. The specimen was kept warm under normal saline packs. As 
soon as the patient was back in her room she was started on estrogen or progesterone 01 
both. In none of 34 patients in whom the cervix, uterus, tube, and ovaries were removed 
did the implants grow. It appears, therefore, that there may be some hormone or hormones 
that are secreted by the uterus, endometrium, cervix, or ovaries that are essential for 
endometrial growth. 

On the other hand, when a patient’s endometrium was implanted into the incision or 
labia of a normal menstruating woman, it grew and became hyperplastic when estrogen 
was administered. 

A patient previously operated upon to obtain a biopsy specimen was given 25 mg. 


daily of progesterone. Three weeks later, after a total of 525 mg., the endometriosis, 
when observed at reoperation, was found to have become worse. The endometriosis in 
patients who were given anterior pituitary sex hormone (APL) was found unchanged. 

An ideal case for study was found in a patient with spontaneous endometriosis in an 
incision which bled at each menstrual period for 3 to 5 days. Implanted endometrial 
tissue was placed adjacent to the spontaneous endometriosis. Both areas of endometriosis 
acted in a similar manner during menstruation. When large doses of micronized stilbestrol 
and B complex vitamins were administered, the spontaneous endometriosis gradually be 
‘ame smaller and finally underwent complete atrophy. The experimental endometrial 
implant, however, grew, and section of this nodule revealed a hyperplastic endometrium. 

[ have also had 8 eases of spontaneous endometriosis in the incisions and 8 cases in 
the posterior cul-de-sac which became smaller and smaller and finally atrophie as increasing 
doses of micronized stilbestrol plus B complex vitamins were given. 

It is my opinion that there are two types of endometriosis: one due to spill of the 
endometrium and the other due to celomic metaplasia. On account of the difference in 
behavior of endometriosis resulting from surgical implantation of uterine mucosa from 
that arising spontaneously, I believe that most cases of spontaneous endometriosis are 
due to celomie metaplasia. 

KARL JOHN KarNAKY, M.D. 

OBSTETRICAL & GYNECOLOGICAL RESEARCH INSTITUTE 

2614-2616 CRAWFrorRD, Houston, TEXAS 

Nov. 6, 1957 
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CORRESPONDENCE 


Reply by Dr. Scott 
To the Editors: 


Dr. Karnaky’s experiences with human endometriosis, spontaneous and experimentally 
produced, are interesting. They should be reported in detail with complete histolegic 
studies. 

Clinical experiences with human endometriosis have demonstrated that castration 
will result in atrophy of external endometriosis and similar atrophy will occur after radia- 
tion castration or the natural menopause. Atrophy is not synonymous with disappearance. 
Two of the 3 monkeys which were castrated, but did not have hysterectomies at the time 
of surgical transplantation of endometrium, showed viability of these transplants without 
exogenous hormones. Grossly the transplants were minute, scarcely more than an area of 
scarring; microscopic studies were essential to reveal the atrophic endometrial glands 
and stroma. Dr. Wharton and I did not conclude that the normal uterus, its endometrium, 
or the cervix secreted a hormone or hormones in order to account for these “takes” of 
autologous tissue. The evidence is strongly against the elaboration of any hormone by 
any part of the uterus. Were Dr. Karnaky’s group of 34 patients who had the uterus 
and both tubes and ovaries removed subsequently subjected to excision and complete 
histologic study of the region of incision transplants? 

It was particularly interesting for me to learn that any of Dr. Karnaky’s observations 
included hyperplasia of the endometriosis by administered estrogens. Dr. Wharton and 
[ observed this in monkeys after long-term, large-dose administration of diethylstilbestrol; 
incidentally, the change was most marked in the monkey with spontaneous endometriosis! 
(Monkey No. 705). Gray2 observed this hyperplastic change in an instance of endometrio- 
sis in a human under estrogen therapy. 

Our clinical experiences with constant (not increasing) amounts of progesterone 
parallel Dr. Karnaky’s observation. Swelling and hemorrhage in the external endometriosis 
may occur after 3 to 8 weeks of such treatment. 

Dr. Karnaky’s “ideal case for study” is an incisional endometriosis, considered an 
example of spontaneous endometriosis. Even the most ardent advocates of the celomic 
metaplasia theory admit mechanical transplantation of endometrium as the likely explana- 
tion for abdominal incision endometriosis. What was the previous surgical procedure would 
seem a reasonable question prior to any analysis of the results. Endometrial tissue in 
an abdominal sear produces a considerable amount of protective fibrosis about it. This 
fibrotic encasement could inhibit full hormone response in contrast to the response of the 
newest implant. 

Results from the work with experimental endometriosis in monkeys may not be 
exactly applicable to endometriosis in the human. Yet through this work and from 
clinical experiences Dr. Wharton and I have arrived at a conclusion opposite from the 
one given by Dr. Karnaky: we believe celomie metaplasia to be the least likely explanation 
for human external endometriosis. The following story is attributed to Sampson at a 
time when he was vexed at some extensive criticism of his work. Consider a forest of pine 
trees containing a single oak tree. Beneath this oak tree are thousands of little acorns. 
Would it not seem more logical to assume that these acorns fell from this oak tree rather 
than that they were carried there by squirrels? 

Roger B. Scorr, M.D. 


WESTERN RESERVE UNIVERSITY SCHOOL OF MEDICINE AND UNIVERSITY HOSPITALS OF 
CLEVELAND 
2105 ADELBERT ROAD 
CLEVELAND 6, OHIO 
JAN. 20, 1958 
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Research Program of the National Committee on Maternal Health 


The National Committee on Maternal Health is starting a new program of research 
in human fertility and its control. Primary attention will be given to a world-wide col- 
lection and unbiased evaluation of available data on all forms of contraception, induced 
abortion, and sterilization, including the effectiveness and acceptability of these methods 
in human populations and the hazards to health which may be associated with the use of 
some of them. The Committee also hopes to furnish technical assistance to research in 
progress and to stimulate new research designed to provide information which is not now 
available. 

The National Committee on Maternal Health is a voluntary, nonprofit organization, 
established in 1923 for the study of human fertility, which receives financial support from 
foundations and individuals. It is not a government agency and does not advocate spe- 
cific policies in regard to human reproduction. The new program of research will be di- 
rected by Christopher Tietze, M.D. Scholars working in the Committee’s field of activity 
and other interested persons are invited to communicate with him and to send reprints of 
published studies to the National Committee on Maternal Health, Two East 103rd Street, 
New York 29, New York. 


North American Conference on Infertility 


The North American Conference on Infertility, sponsored by the International Fer 
tility Association, will be held in Montreal, Quebec, Canada, on June 20, 21, 22, 1958. Com- 
munications in regard to the Conference should be addressed to Dr. M. Leopold Brodny, 
Acting National Secretary, 636 Beacon Street, Boston, Mass. 


American Board of Obstetrics and Gynecology 


Applications for certification (American Board of Obstetrics and Gynecology), new 


and reopened, Part I, and requests for re-examination, Part II, are now being accepted. 
All candidates are urged to make such application at the earliest possible date. Deadline 


date for receipt of application is Sept. 1, 1958. No applications can be accepted after that 
date. 


Candidates for admission to the Examinations are required to submit with their ap- 


plication an unbound 8% by 11 inch typewritten list of all patients admitted to the hospi 


tals where they practice, for the year preceding their application, or the year prior to their 


request for reopening of their application. 


Current Bulletins outlining present requirements may be obtained by writing to the 


Secretary’s office. 
RosBert L. FAULKNER, M.D., SECRETARY 
2105 ADELBERT ROAD 
CLEVELAND 6, OHIO 
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The successful use of Enovid in amenorrhea 
has been reported!-4 by various investigators. 


The endometropic action of Enovid establishes 
a secretory (progestational or luteal) endome- 
trium in the patient with sufficient endogenous 
estrogen. In others, preliminary estrogen “prim- 
ing” will be required. 

If a daily dosage of one tablet of Enovid is ad- 
ministered for twenty days and then discontin- 
ued, a menstrual period will usually occur about 
three days later. Therapy is resumed at the same 
dosage on day 5 of the newly established cycle 
and continued until day 25, and this schedule is 
repeated for the next two or three cycles. Follow- 
ing this, regular periods and ovulation are likely 
to occur in some women. 
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FOR CONTROL IN 


EI INOV 


(BRAND OF NORETHYNODREL WITH ETHYNYLESTRADIOL 3-METHYL ETHER) 


ORAL SYNTHETIC 


G. D. Searle & Co., Chicago 80, Illinois. Research in the Service of Medicine. 


TRADEMARK OF G. D. SEARLE & CO, | SEARLE. 


PREMENSTRUAL TENSION 


DYSMENORRHEA 


MENORRHAGIA 


AMENORRHEA 
METRORRHAGIA 
INADEQUATE LUTEAL PHASE 


OLIGOMENORRHEA 


Response after 10 mg. of 
Enovid for fourteen 
days revealed beginning 
secretory effects (fifteenth 
to sixteenth day) with ade- 
quate stromal stimulation. 


B. M., age 30, ovarian failure. 
Primed with ethynylestradiol, 
0.05 mg. twice a day for 
twenty-one days. Control bi- 
opsy after estrogen therapy 
showed proliferative phase. 


ENDOMETROPIN 


If endogenous estrogen is inadequate, a daily 
“priming” dose of estrogen is given for two weeks; 
this is followed by the administration of one tab- 
let of Enovid for ten days. This dosage schedule is 
then repeated for two or three successive cycles. 


Each tablet of 10 mg. contains 9.85 mg. of nor- 
ethynodrel, a new synthetic steroid, and 0.15 mg. 
of ethynylestradiol 3-methy! ether. 


1. Southam, A. L.: A Symposium on 19-Nor Progestational Steroids: 
Effect of Enovid in Amenorrhea and Menometrorrhagia, Chicago, 
Searle Research Laboratories, 1957, pp. 46-50. 


2. Gold, J. J.: A Symposium on_19-Nor Progestational Steroids: 
Clinical Experience with Enovid, Chicago, Searle Research Labora- 
tories, 1957, pp. 86-90. 


3. Kupperman, H. S., and Epstein, J. A.: A Symposium on 19-Nor 
Progestational Steroids: Gonadotropic-Inhibiting and Uterotropic 
Effects of Enovid, Chicago, Searle Research Laboratories, 1957, 
pp. 32-44 

4. Roland, M.: A Symposium on 19-Nor Progestational Steroids: 
Observations on Patients with Anovulatory Cycles and Amenorrhea 
When Enovid Is Administered, Chicago, Searle Research Labora- 
tories, 1957, pp. 51-62. 
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bras supports 

“nn and bras 


for pregnancy 


DROP CUPS for 
easy nursing 


STITCHED CUPS, 
flannelette-lined 


INNER HALF CUPS 
support bust 


Criss-cross 
inner belt. 


NU-LIFT Style No. 1000 


MATERNITY SUPPORT 


Post-part anel 
(Patent #2,345,760) 


aids return 
Relieves vulva varicosities 


and pressure pains... 


Exclusive shoulder strap design helps 
carry baby’s weight. Adjustable O-B 
panel for abdominal support. Criss- 
cross inner belt relieves backstrain. 
Extra post-natal front aids return to 
normal. Extra crotch, detachable gar- 
ters. Light...comfortable. 


NU-LIFT Style No. 712 
MATERNITY and NURSING BRA 
Unique drop-cup design with slip-on 
straps adjusts to growing bust cup size. 
Fine broadcloth stitched cup. Soft 
flannelette lining. Inner half-cups for 

bust support. 


Write for literature: 


NU-LIFT « 1021 N. Las Palmas Ave. 
5-21 Dept. J-321-58 Hollywood 38, Calif. 
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NEW BOOKS FROM 


LITTLE, BROWN 


“Has all the earmarks of a 
classic.’".NicHoLson H. EASTMAN, 
Ob. and Gyn. Survey 


HEART DISEASE 
AND 
PREGNANCY 


Physiology and Management 
Burwell and Metcalfe 


Based on many years of direct obser- : 
vation at the Boston Lying-In Hospital 
and extensive laboratory studies con- 
cerning circulatory changes during 
pregnancy, this practical book focuses 
on specific problems such as the 
changes produced by pregnancy in the 
action of the heart, the behavior of 
blood vessels, the volume of blood, the 
distribution of blood flow, the various 
physiological differences between preg- 
nant and nonpregnant women. Vi 


Illustrated. $10.00 


ERYTHROBLASTOSIS 
FETALIS 


Allen and Diamond — A clear, concise 
manual of the current status of ery- 
throblastosis fetalis and the blood fac- 
tors by which it is caused, including 
exchange transfusion technic. $4.00 


MARTIUS’ GYNECOLOGICAL 
OPERATIONS 


Translated and edited by Milton Mc- 
Call, M.D. and Karl Bolton, M.D.— 
Uniquely different because of its 450 
magnificent illustrations, many in 
color, this famous text presents in 
step-by-step sequence the topo- 
graphical and anatomical basis 
of gynecological operations. 
$20.00 


At your medical bookstore or from 
Medical Book Department 


LITTLE, BROWN & COMPANY 


34 Beacon Street, Boston 6, Mass. 


Am. J. Obst. & Gynec. 
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Lension 


SYNDROME 


ANTISPASMODIC 


Trilute 


a physiologic 
corrective 
contains no 
analgesic drug 


DIURETIC ANTIHISTAMINIC 
TRILUTE contains Trocinate, a safe, 
potent uterine relaxant; the diuretic, 
Theophylline; and the antihistaminic, 
Pyrilamine Maleate. 

DIRECTIONS: One capsule after each 
meal and at bedtime, beginning with 
first symptoms of premenstrual tension, 
or at least four days before menstrua- 
tion. Continue through first day of flow. 


Wm. P. Poythress & Co., Inc. 


RICHMOND 17 VIRGINIA 


Fully Approved 


Obstetrics-Gynecology residency; 
320 bed nonsectarian, nonprofit 
hospital. California license or 
eligible. Stipend $300. Apply: 
E. C. DeLear, Assistant Adminis- 
trator, St. FRANCIS MEMORIAL 


HospiraL, 900 Hyde Street, San 


Francisco 9, California. 
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control 


“heartburn” of pregnancy 


without constipation 


GELUSIL 


antacid adsorbent 


Whenever hyperacidity is a problem 
during pregnancy, you can control it 
safely and effectively with Gelusil. 
Gelusil maintains gastric pH in the 
mildly acid range and avoids risk of 
acid rebound or systemic alkalosis. 
Gelusil is nonconstipating and 
therefore contains no laxative. Your 
patients will appreciate the mild mint 
flavor, which is never tiring even over 
prolonged periods of medication. 


Dosage: two or more tablets (or tea- 
spoonfuls of liquid) two hours after meals 
and whenever symptoms are pronounced 


WARNER-CHILCOTT 
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outstanding monographs from the timely series 
edited by CLAUDE E. HEATON, MD. 


“There is no medical problem more challenging. .. . 
everyone doing work in obstetrics.”-— 
the field of perinatal loss has spurred many significant achievements. 
presentation takes the multidisciplinary approach . . . 


PERINATAL LOSS in Obstetrics— NESBITT 


This book should be read by 
Jil. A. M. A. Dr. Nesbitt’s intensive work in 
His practical 
covers not only the morpho- 


logical phases and neonatal pathology, but also discusses the immunologic, genetic, 


biochemical, viral and clinical aspects that bear on perinatal loss. 
112 illustrations, 16 in color. 


tous new book! (450 pages, 


Urological Injuries—FALK 


A long-sought book! Dr. Henry C. Falk, an 
of over 30 


years in gynecological surgery, presents the gyne- 


active worker with an experience 


cological approach to urological injuries. All 
practical aspects of the subject are clearly cov- 
ered, with especially valuable material on Fistula 
Dr. Falk shows the 
precise steps of technic in a moving text-and- 
(285 pages, 100 illustra- 


and Repairs to the Urethra. 


picture presentation. 
tions. $7.50) 


Practical Office Gynecology 
—DECKER & DECKER 


Daily office problems in gynecology are taken up 
in a working manual of today’s practical gyne- 
cology . every topic covered in pointed lan- 
guage and ‘always stressing safety and effective- 
ness. Worthy of special note in this book are 
the sections on the effective Decker System of 
History Taking . . . a thorough and explicit dis- 
Hormone Therapy, and 


(400 pages, 100 illus- 


cussion of Infertility. 


Psychosomatic problems. 


trations, 19 in color. $10.50) 
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Please send on approval 

| Nesbitt’s Perinatal Loss, $12.50 

Falk’s Urological Injuries, $7.50 

[-] Decker’s Practical Office Gynecology, $10.50 


F. A. DAVIS COMPANY, 1914 Caery St., Philadelphia 3, Pa. 


Truly, a momen- 


$12.50) 


Forceps Deliveries—DENNEN 


Modern technics and instruments are strikingly 
presented in this widely acclaimed book by Dr. 
Dennen. He describes the advances in Forceps 
Deliveries which have registered a truly impres- 
sive record in lowered mortality, reduced injuries 
and disfiguration, lessened labor pains. A pointed 
text and 90 striking original illustrations! (242 
pages, 90 illustrations. $6.50) 


Obstetrical Roentgenology 
—BERMAN 


Dr. Berman’s new textbook brings a_ historic 
“first” to medical literature . . . a complete 
picture-and-text presentation of x-rays in modern 
obstetrics. 
ciples of x-ray technic, covers the clinical and 
technical aspects of x-ray. The 500 illustrations 
are most helpful. (6/6 pages, nearly 500 illus- 
trations. $12.50) 


The author stresses important prin- 


Special Limited Edition—MARR’S 


Pioneer Surgeons of Woman's Hospital 


A fascinating contribution to medical history! Dh 
Marr gives a colorful account of the lives of ‘‘fou 
daring and skillful surgeons’ at the early Woman's 
Hospital . . . the gynecologic achievements of Drs. 
Sims, Emmet, Peaslee and Thomas. (Special 
limited edition, boxed. $5.50) 


AJO-5 


[-] Dennen’s Forceps Deliveries, $6.50 
(] Berman’s Obstetrical Roentgenology, $12.50 
[] Marr’s Pioneer Surgeons, $5.50 
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virtually specific in 
DYSMENORRHEA 
2 tablets every 3 hours 


Antispasmodic— A ntidepressant— Analgesic 


** *Edrisal’ was more effective than any other 
analgesic previously used . . .” 


M. Ann. District of Columbia 20:360 


Also available: ‘Edrisal with Codeine’ (4 gr. & Y% gr.) 
Smith Kline e> French Laboratories, Philadelphia 
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the ESSENTIALS 
5th Edition 


SYNOPSIS of OBSTETRICS 


JENNINGS C. LITZENBERG, B.Sc., M.D., F.A.C.S., Late 
Professor Emeritus of Obstetrics and Gynecology, University of 
Minnesota Medical School. Revised by CHARLES E. McLEN- 
NAN, M.D., Professor of Obstetrics and Gynecology, Stanford 
University School of Medicine. 1957, 5th Ed. 403 Pages, 474” 
x 754’, 163 Illustrations. Price, $6.00. 


In this small, inexpensive volume is concentrated a large amount of information 
about obstetrics. It is accurate and has been brought up to date. The reader is 
given in 1-2-3 order definitions, descriptions, treatments, procedures, indications 
and prognoses. Obstetrics—both normal and abnormal—is covered quite fully. 


Designed as a quick reference for essential material in obstetrics this book follows 
closely the presentations in standard textbooks covering the specialty. It starts 
with chapters on ovulation and fertilization, implantation, and endocrine function 
in pregnancy, and proceeds after a brief but comprehensive survey of the physi- 
ology of pregnancy, to the diagnosis and management of normal pregnancy, includ- 
ing excellent remarks on antenatal care. The management is discussed in consider- 
able detail, while abnormal mechanisms are considered somewhat briefly. Later 
sections deal with medical complications of pregnancy, the pathology of labor and 
the puerperium, dystocia due to contracted pelvis, antepartum and postpartum 
hemorrhage, and the volume concludes with a short section on obstetric surgery. 


NEW MATERIAL IN 1957 EDITION! 


The chapters dealing with fetal and maternal physiology have been extensively re- 
written, and major revisions have been made in many other chapters, notably those 
concerned with injuries and diseases of the fetus, abortion and premature labor, 
and dystocia due to contracted pelvis. 


THE C. V. MOSBY CO. Rae 
3207 Washington Blvd., St. Louis 3, Mo. 


Gentlemen: Please send me the Fifth Edition of 
Che today from Litzenberg-McLennan “SYNOPSIS OF OBSTET- 
RICS,” published in 1957, and priced at $6.00, on 
10-day approval. I understand if I am not com- 


THE (. V. MOSBY C0 pletely satisfied, I can return the book within 10 


days and my money will be completely refunded. 
[-] Attached is my check. [] Charge my account. 


3207 Washington Bivd. 
St. Lovis 3, Mo. 
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anxiety 
is the voice of stress 


pregnancy 
is a state 
of stress 


EQUANIL 
Meprobamate 


PHENERGAN® 
Promethazine HC] 


SPARINE® HCI 
Promazine HCl 


Meprobamate 
A Wyeth normotropic drug for nearly 


every patient under stress ile del Liz woe Re ve: tel I and muscular 


| 
Representative Case Report: 
Patient an first priumestet 

primipara with emotional snstability and 
pehavioral changes dating from early weeks | 
of pregnancy: Patient was anxious and fret- | 
ful, and complained of restlessness snsomnla, | 
frequent erying, and tension neadache- | 
E Quant allayed these symptoms of anxiety | 
| 
and tensio™ and the patient's outlook be- | 
came cheerful. | 
| 
: 
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THE 
ENCOURAGEMENT 
OF 
PROGRESS 


The American Cancer Society’s annual Spring Crusade is 
the climax of its year-round attack on cancer through 
: research, professional and lay education, and service to 
the stricken. A study of the cancer scoreboard indicates 
that steady progress is being made. More and more lives 
are being saved. Progress encourages more progress. 

Earlier diagnosis, new methods of treatment and a ‘ 
greater public awareness have contributed to this progress. . 
It is often said that the life of the cancer patient is in the 
hands of the first physician he consults. The Society, there- 4 
fore, conducts a broad professional education program, ; 
making available to doctors, through literature, films, i 
exhibits, and other materials, information on the latest | 
advances in detection, diagnosis and treatment. 

As the Society aids the doctor, so does its large corps of 
volunteers aid the cancer patient with dressings, transpor- 
tation, home care, medication and a host of other vitally 
needed services. 

For the past two years, the theme of the Society’s annual 
Crusade has been “Fight Cancer with a Checkup and a 
Check.” That Americans everywhere are learning the value 
of the annual health checkup in the fight against cancer, is 
evidenced by the fact that doctors report they are now 
seeing more cancer in its earliest stages than ever before. 

That American men and women have a personal stake 
in the program of the American Cancer Society is demon- s 
strated by the public’s generous support of the Crusade. 4 
This year the goal is $30,000,000 and we are confident that a 
our people wiil meet the challenge... will “fight cancer 
with a checkup and a check” in the encouragement of 
further progress. 


Lowell T. Coggeshall, M.D., President 
American Cancer Society 
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wetting ag 


Here (A) is Magnocyl, the only wetting 
agent fecal softener on the market th 
retains its effectiveness under 
conditions. 


The beakers contain identical g 
juices. The cloudy precipitatj -— 
beaker B is produced wh ; 
ordinary wetting agent ionizé 
unites with these juices. lon 
dissipates the effectiveness 
agent, and little or no benefit r 


You can’t see Magnocyl at wo 
active ingredient is non-ionic, t 
fore non-precipitating. It’s 

“natural” answer to a problem 
old as man. Magnocyl can be safé 
prescribed to maintain softness 0 
stool for infants, children and adult 
of all ages. 


ELDER COMPANY 


=~ choice salt substitute in a pinch... 


\ 
\ \ and in any low-salt diet you prescribe 


<4 °.5 DIASAL 
salt without sodium 


looks like salt... 
7 tastes like salt... 
flavors food like salt 


DIASAL, containing potassium chloride, 
glutamic acid and inert ingredients, is sup- 


iis an plied in 2-ounce shakers and 8-ounce bottles. 
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cology, this file will keep one volume, or six each. Most:subscribers will find it more con- 
issues, clean, orderly and readily accessible. venient and economical to order 3 for $7.00 
Picture this distinctive, sturdy Volume File or 6 for $13.00. When ordering specify 
on your bookshelf. Its rich red and green file for American Journal of Obstetrics and 
Kivar cover looks and feels like leather, and Gynecology. Send check with order. Satis- 
the 16-karat gold leaf hot-embossed lettering faction guaranteed. Can be sent to U.S. and 
makes it a fit companion for your finest possessions only. For prompt shipment, or- 
bindings. The Volume File is reasonably der direct from 


Jesse Jones éx Corps. 


FOURTH AND THOMPSON STREETS, PHILADELPHIA 22, PENN. 
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*Spermicidal, moniliastatic, trichomonastatic. The evident increase in the incidence of moniliasis suggests 
the regular use of a contraceptive that has been shown in the laboratory to be moniliastatic. Also, Lanteen 
jelly’s proven activity against trichomonas can aid in preventing reinfection with this organism by the 
male partner. Lanteen contraceptive jelly enables all your patients to use continuously the preferred and 
safest contraception technique. Even problem patients do not have to change to the condom method or 
otherwise interrupt the diaphragm-jelly regimen. Now your patients can have this triple protection in one 
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Hexylresorcinol 0.10%, Chlorothymol 0.0077%, Sodium Benzoate and Glycerin in a Tragacanth Base. 


DISTRIBUTED BY GEORGE A. BREON & COMPANY, 1450 BROADWAY, NEW YORK 18 ® 
(IN CANADA: E. & A. MARTIN RESEARCH LTD., 20 RIPLEY AVENUE, TORONTO) 
MANUFACTURED BY ESTA MEDICAL LABORATORIES, INC., CHICAGO 38, ILLINOIS 


[ 
NTICTRICHOMONASTATIC 
|, ELLY 


of 
EMERGENCIES 


ADOLPH G. DeSANCTIS, M.D., Professor of Pediatrics and 
Chairman of the Department of Pediatrics, Post-Graduate Medical 


School, New York University-Bellevue Medical Center. 


With the 


Collaboration of CHARLES VARGA, M.D., Portland, Oregon. 


1956, second edition. 


Childhood diseases and accidents call for 
rapid, emergency therapy in almost every 
case—and the Pediatrician or General Prac- 
titioner (into whose hands the majority of 
these calls fall first) will find practical, clini- 
cal information in this book. 


Originally prepared for use by the resident 
staff and for physicians enrolled in the 
courses offered by the Pediatric Department 
of the Post-Graduate Medical School at New 
York University-Bellevue Medical Center, 
this book has been expanded to make it even 
more practical and useful. 


Much of the text has been completely re- 
written and new illustrations and tables have 


Comment of Reviewer for GP 


_ “This is a valuable quick reference handbook for both pediatricians and general practi- ) 
It should be within easy reach of evzry physician who has children patients. 


tioners. 


“The book is not intended as a complete pediatric textbook, but in the field of emergency 
treatment it is unexcelled. Especially valuable are the sections on poisoning, drowning, § 
Although the book is based upon hospital experience, it contains much 
that should be of value to the general practitioner caring for cases in the home. Dr. 
DeSanctis and his associates have produced a volume which will be widely used and be 


and convulsions. 


the means of saving many lives.’’ 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd. 
St. Louis 3, Missouri 


389 pages, 73 illustrations. 


PRICE, $6.25. 


been added. The chapters on Metabolic 
Emergencies, Accident and Poison Preven- 
tion, Genitourinary Emergencies, Respiratory 
Paralysis in Poliomyelitis are new. Additions 
have been made to the list of household 
poisons. 


Contents: Cardiovascular Emergencies. 
Metabolic Emergencies. Genitourinary 
Emergencies. Neurological Emergencies. 


Respiratory Emergencies. Respiratory Pa- 
ralysis in Poliomyelitis. Care of the Prema- 
ture Infant. 
Pediatric Procedures. 
and Poison Prevention. 


pendix. 


Miscellaneous Emergencies. 
Accident 


Ap- 


Drowning. 
Poisoning. 


Gentlemen: Send me the Second Edition of DeSanctis-Varga “HANDBOOK OF PEDIATRIC 
MEDICAL EMERGENCIES,” priced at $6.25. 


[] Attached is my check. [[] Charge my 


account. 
OsGyn-5-58 
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Designed for Cervix Conizations 


and scores of other office electrosurgical technics 


Blendtome by Birtcher 


ELECTRO SURGICAL 
CUTTING 


FULGURATION 


DESICCATION 
COAGULATION 


A low cost, major electrosurgical unit for clinic and office. Good cervical conization 
demands a unit that will cut through cervical tissue easily and smoothly. The 
BLENDTOME does an outstanding job...even when scar tissue or an unusually wet field 
is present. Also available in a carrying case for out-of-the-office surgery. 


EVERY TYPE OF CURRENT USED FOR ELECTROSURGERY 


Provides a tube for cutting, a true damped (spark-gap) current for coagulation, and 
an independently controlled blend of both for simultaneous hemostasis in any desired 
degree while operating. Also has mono-polor outlets for desiccation and fulguration. 


THE BIRTCHER CORPORATION 
Send for medical journal Department OG-558 


. 4371 Valley Boulevard Los Angeles 32, Calif. 
reprints on electrosurgery, 


. . y Send me the medical journal reprints on electrosurgery, 
including two : : cervix conization and BLENDTOME descriptives 


up-to-date articles Dr 


on cervix conization. 


City Zone State 
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STRASENBURGH 


Originators of ‘Strasionic’ (sustained ionic) Release 
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10-14 Hour Appetite Curb 


without fatiguing surges of stimulation 
but with an increased feeling of well being. 


Single Capsule Daily Dose 
‘Strasionic’ release is sustained ionic 

release proceeding at a uniform, controlled 
rate in both stomach and intestines, eliminating 
sharp rises and declines in blood levels. 


Predictable Weight Loss 


Rx Biphetamine capsules containing a mixture of 
equal parts of amphetamine and dextro amphetamine 
in the form of a resin complex. Three strengths— 
Biphetamine 20 mg., 12% mg., 7% mg., 
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Now available at low cost 
to all your patients during 
pregnancy & lactation New 


MOL-ITIRON PRENATAL 
@ wide-range Vita-mineral’ 
supplement/phosphorus-free 


NEW ECONOMY: less than % the usual cost. _sust one Tablet a day provides: 


Vitamin A 
Vitamin D 


NEW CONVENIENCE: only | tablet a day. 


Vitamin C (Ascorbic Acid) 
Especially “‘special’? because of MOL-IRON, 


the unique molybdenized ferrous iron complex— Pyridoxine 
Nicotinamide 


for over 10 years unexcelled in tolerance and — ™9:!ron: 


Ferrous Sulfate 
Molybdenum Oxide ............ 1. 
Caicium 


effectiveness, particularly in pregnant women! 


Bottles of 30 (month's supply)/Bottles of 90 (trimester’s supply) Magnesium a eee 


Manganese 
WHITE LABORATORIES, INC., Kenilworth, New Jersey 
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00 mg. 
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2 mcg. 
25 mg. 
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2 még. 
5 mg. 
30 mg. 
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1 mg. 
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Copper . 1 mg. 
6 mg. 
; 1 mg. 
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More fun for 
you—Private swimming 
pool—wading pool, terrace 
dining room, cocktail 
lounge. Near to exciting 
entertainment, historic # 
sightseeing, thrilling 7 
sports. New, modern, 150 Wie 
rooms. Air conditioned. 


28stdelile 


HAVANA, CUBA 


Robert Acosta, Mgr. 
Write today. 
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in surgical 
or obstetrical sedation 


thousands of administrations 
confirm these benefits 


e Controls preoperative apprehension and postoperative 
excitement 


@ Induces natural, restful sleep 
e Prevents postoperative nausea and vomiting 


EQUANIL® eae 

Meprobamate, Wyeth e Relieves existing nausea and vomiting 

PHENERGAN HC! e@ Reduces dosage requirements for narcotics, analgesics, 
Promethazine HCI, Wyeth and sedatives 

SPARINE® HCI 


Promazine HCl, Wyeth Comprehensive NE supplied on request 
A Wyeth normotropic = ERG AN INJECTION 


drug for nearly 


every patient under stress TABLETS 
HYDROCHLORIDE SYRUP 

Promethazine Hydrochloride, Wyeth SUPPOSITORIES 

Psychic- Antiemetic Potentiator of Narcotics, 

— Philadelphia 1, Pa. Sedative Antihistaminic Analgesics, and Sedatives 


The safe, physiologic 
potentiation of 


GLUCOSA 


now also available in two other 
outstanding Pfizer antibiotic agents 
used in your practice... 


Glucosamine, a physiologic absorption-enhancing agent, is chemically an 
amino sugar, 2 amino d-glucose, CsHisNOs. 

Enhancement studies involving 84 adjuvants and 30,000 blood level determi- 
nations revealed glucosamine as the enhancement agent of choice for both 
tetracycline and oxytetracycline (Tetracyn® and Terramycin®). Not only did 
glucosamine considerably increase antibiotic blood levels, but it produced 
these higher blood levels more consistently in crossover tests. And, importantly, 
glucosamine has no adverse effect in the human body. 


Glucosamine is a normal physiologic metabolite that is found widely in the 
human body. Glucosamine does not irritate the gastrointestinal tract; it is 
sodium free and releases only four calories of energy per gram. Further. there 
is evidence that glucosamine may influence favorably the bacterial flora of 
the intestine. 


‘first available 


with COSA-TETRACYN 


GLUCOSAMINE-POTENTIATED TETRACYCLINE 
Capsules, 250 mg. and 125 mg. 


new 
Cosa-Tetracyn for Oral Suspension 


Delicious orange flavor. 1.5 Gm.,125 mg. per 5 cc. teaspoonful when 


reconstituted. 2 oz. bottle. a 
References: Carlozzi, M.: Antibiotic Med. & Clin. Therapy 5:146 (Feb.) 1958. Shalowitz, M.: Clin. Rev. 1:30 (April) 1958. 
Welch, H.; Wright, W. W., and Staffa, A. W.: Antibiotic Med. & Clin. Therapy 5:52 (Jan.) 1958. 
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new, clinically proven 


TRIACETYLOLEANDOMYCIN GLUCOSAMINE-POTENTIATED TETRACYCLI? 


Signemycin® (triacetyloleandomycin tetracycline) therapy—recommended 
for home and office where susceptibility testing may be difheult o1 
impractical 

now enhanced through 


l. safe, physiologic potentiation of tetracycline. with glucosamine 


2. faster, higher oleandomycin blood levels obtained with triacetylolean- 


domycin, another new antibiotic advance from Pfizer 


Capsules, 250 mg.; half-strength (125 mg.) cipsules for long-term therapy o1 


pediatric indications. 


new, well-tolerated 


sSLUCOSAMINE-POTENTIATED OXYTETRACYCLINE 
A proven standard in broad-spectrum therapy now improved with 
l. safe, physiologic potentiation with glucosamine 


2. triple recrystallization of oxytetracycline which attains a new standard 


of purity and assures maximum glucosamine potentiation 


Capsules, 250 mg.; half-strength (125 mg.) capsules for long-term therapy or 
pediatric indications. 


Delicious fresh peach flavor. 1.5 Gm., 125 mg. per 5 ee. teaspoonful when 


reconstituted, 2 oz. bottle. 


‘Da 
Prizer Laporatoriks, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 


*Tradet 


n 
th 
id 
ed 
ly, 
he 
is 
| 
of 
* 
LINE / 

mark 
58. ( 

nark 


OW he is like a tightly 
wrapped bud. But, petal by petal, you will help the future un- 
fold in your child. Sobering idea, isn’t it? Makes a thoughtful 
parent resolve to begin saving now for the richer future a 
good education can provide. And what better way to save than 
with U.S. Savings Bonds? Where nothing can harm that 
education fund. Where saved dollars earn 34% interest 
when Bonds are held to maturity. And where saving is 
surer—because you can buy Bonds regularly where you 
bank or automatically through the Payroll Savings Plan 
where you work. Why don’t you start your Bond program 
today? Make life more secure for someone you love. 


The U.S. Government does not pay for this advertisement. It is 
donated by this publication in cooperation wit!: the Advertising 
Council and the Magazine Publishers Association. 
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HAILED BY DOCTORS 
EVERYWHERE 


FOR SIMPLICITY, ACCURACY & SAFETY 


GRAFAX MODEL “S” 
KYMOINSUFFLATOR 
FOR TUBAL INSUFFLATION 


Permanent records—400 tests per roll 
Standard cylinder contains CO, for 500 tests 
Controlled adjustable maximum pressure 


Lowest in cost—to buy, operate and maintain 


Cempact & portable—weighs only 16 Ibs. 


Send for descriptive literature 


GRAFAX INSTRUMENT CO., Dept. G 
517 West 45th Street 
New York 36, N. Y. 


CHANGING YOUR ADDRESS? 


When you move, please— 


(1) Notify us to change your address—allow us six 
weeks to make the change. 

(2) Mention the name of this Journal. 
twelve periodicals.) 

(3) Give us your old address. If possible, return the 
addressed portion of the envelope in which we sent 
your last copy. 

(4) Give us your new address—complete—including the 
Postal zone number. 

(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby 
Company, Publishers, 3207 Washington Blvd., 
St. Louis 8, Mo. 
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An indispensable aid to a busy practice 


MOTHERHOOD 


By Nicholson J. Eastman, M.D. 
Obstetrician in Chief, Johns Hopkins Hospital 
e Saves needless phone calls 


e Authoritative — reassuring 
e Backs up the doctor—never supplants him 


More than a million copies distributed 
Third Edition * $1.75 Professional Discount 
LITTLE, BROWN & COMPANY, 34 Beacon St., Boston 6, Mass. 
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In pregnancy Anusol affords prompt 
relief of hemorrhoidal distress. Pre- 
scribed on rising, at bedtime and after 


each evacuation ANUSOL maintains 


comfort all day. Serious rectal path- 


ology is not masked by the use of 
ANUSOL since it contains no analgesic 
or narcotic drug. Samples are available 
on request from Warner-Chilcott 


Laboratories, Morris Plains, N. J. 
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An Atlas of Standard 


Proven Operative 


Techn 


GYNECOLOGIC SURGERY and UROLOGY 


1957 
547 pages 
x 11” 


illustrated with 161 
full-page plates by 
DAISY STILWELL 


Price, 


20 


by 
THOMAS L. BALL, M.D. 


Assistant Professor of 
Clinical Obstetrics and 
Gynecology, Cornell Uni- 
versity Medical College; 
Associate Attending Ob- 
stetrician and Gynecolo- 
gist, The New York Hos- 
pital, New York. With 
Foreword by R. GOR- 
DON DOUGLAS, M.D., 
Professor of Obstetrics 
and Gynecology, Cornell 
University Medical Col- 
lege; Obstetrician and 
Gynecologist-in-Chief, 
The New York Hospital, 
New York. 


Incorporating the best features of atlas-type and encyclopedic refer- 
ence books, GYNECOLOGIC SURGERY AND UROLOGY is a 
superbly written and instructively illustrated summarization of pres- 
ent-day thinking on surgical gynecology and female urology. Adopt- 
ing the regional surgery school of thought as an advance from the 
long-accepted organ specialty, this is an authoritative presentation of 
all the significant theoretical and practical information essential for 
the gynecologist, urologist, pathologist, obstetrician and general sur- 
geon. 


Written by a man who has been in the forefront in this field as a 
teacher, investigator and clinician, this volume is truly a major con- 
tribution to gynecologic surgery literature. Reflecting the accumu- 
lated studies and experiences of Dr. Thomas L. Ball and his colleagues 
at The New York Hospital—Cornell Medical Center, this reference, 
written on the post-graduate level, embodies all the most acceptable 
modern theories and successful techniques of urological and bowel 
surgery associated with the female genitalia. 


Over 568 drawings, many of them step-by-step illustrations of opera- 
tive procedures, strikingly reinforce the instructive text matter and 
make this reference one of the most detailed illustrative volumes 
available on gynecologic surgery. 


Embodying the essential teachings of Dr. Thomas Ball and the gyne- 
cological staff of the Department of Obstetrics and Gynecology of 
The New York Hospital—Cornell Medical Center, this volume is a 
source unequalled for: 


1. Successful proven surgical procedures of the entire pelvic area 
written on the post-graduate level. 

. An informative discussion of fluid balance and anesthesia. 

. A detailed explanation of pre-operative and post-operative care. 

A significant discussion of radiology and isotopes—material found 

exclusively in this book. 

A complete description of all the exenteration operations. 

Effective advice on psychosomatic aspects of gynecologic surgery 

and psychiatric evaluation of the infertile female. 

A well-organized summarization of cystoscopic studies in female 

cancer. 


Oy 


Whether you’re an experienced gynecologist or a beginning resident, 
this significant reference can broaden your concepts of gynecology 
and acquaint you with the newer concepts and techniques of gyne- 
cologic surgery. 


At Your Favorite Bookstore or Order on 10-Day Approval from 


The C. V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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esthetically acceptable 


GENTIAN VIOLET 


SUPPRELLES 


SUCCESSOR TO THE SUPPOSTIFORY 


for treatment of 


vaginal mycosis 


Gentian Violet Supprettes are preferred by 
physicians for maximum 


@ Pregnancy moniliasis 
fungicidal activity il i by @ Antibiotic moniliasis 
patients for minimal messiness = ® Mycotic leukorrhea 
@ Diabetic vulvitis 
@ Mycotic vulvovaginitis 
Gentian Violet Supprettes provide rapid relief from itch- © Tee eres 
ing, burning, and discharge without irritation to vaginal The “Mecsere” ese 
membranes. Effective even in resistant cases of monilial makes the Difference 
vaginitis. Messiness and cost are less than with other Contains no oils or fatty materials. Con- 
gentian violet preparations. sists of water-soluble Carbowaxes* with 
77 active dispersal agent. Mixes completely 


ae ‘ , ‘ with vaginal and cervical fluids to assure 
Composition: Each Supprette contains gentian violet thedeugh 


0.2%, lactic acid 0.3%, and acetic acid 1.0%. wall. 
Supplied: In jars of 12. *Trademark U.C.C. 


GENTIAN VIOLET SUPPRETTES 


NO REFRIGERATION NECESSARY * Samples on Request 
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JSEANES HOSPITAL 
Fox Chase 


piladelphia, 1}, 
This advertisement conforms to A vértising of the Physicians’ Council for Information on Child Health, 


WHAT 
Bremil-—FED 
BABIES ARE 
“MADE OF” 


good nourishment 


natural tranquility 
(physiologic Ca: P ratio of 14:1) 


freedom from excoriations 
or perianal dermatitis 


minimal digestive upsets 


reduced danger of dehydration 
during stress 


“EVERYTHING NICE” 


for parents, nurses, and physicians 


tH, Bremil 


nutritionally complete...physiologic...reasonable 
in cost—a clinical counterpart of breast milk 


standard dilution from birth — 
1 level measure to 2 fl.oz. hot water, 
in 1-lb. tins at all drug outlets. 
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